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Executive Summary 

BBL Environmental Services, Inc., an ARCADIS company (BBLES), has prepared this 

Two-Phase Extraction (TPE) and Soil Vapor Extraction (SVE) Pilot Test Report for 

Northrop Grumman Systems Corporation (NGSC) to provide a summary of the TPE 

and SVE pilot testing conducted at the Former NGSC Y-12 Facility (Site) in Anaheim, 

California. The TPE/SVE pilot tests were performed between October 23 and 26, 2006 

in general accordance with the Groundwater Remediation Plan, prepared by URS 

Corporation on October 12, 2004 and approved by the Santa Ana Regional Water 

Quality Control Board in their April 19, 2006 letter. This work was conducted based on 

our proposal to NGSC dated July 18, 2006. 

The facility was operated by NGSC for aerospace manufacturing between 1962 and 

1994 for manufacturing aircraft parts. The Site was sold in 1996 and is now used as 

an automotive products packaging and storage facility. Before selling the property, 

NGSC conducted soil investigation and performed limited soil remediation of petroleum 

compounds, metals, and volatile organic compounds (VOCs). In 1995, the SARWQCB 

issued a "no further action" letter for the soil remediation performed at specific locations 

at the former Site. Following this determination, NGSC installed a network of 18 

groundwater monitoring wells to evaluate the quality of the groundwaterbeneath and in 

the vicinity of the facility. Based on these results, the SARWQCB concluded that no 

further investigations downgradient of the Y-12 facility were necessary and requested 

that NGSC develop a groundwater remediation plan to address onsite impacts. Based 

on previous investigations, the primary constituents of concern (COCs) in groundwater 

at the site are voes, including trichloroethene (TCE), 1, 1, 1-trichloroethane ( 1, 1, 1-

TCA), 1, 1-dichloroethene ( 1, 1-DCE), and tetrachloroethene (PCE). However, PCE is 

not known to have been used at the site and is not considered to be a site-related 

COC. 

The purpose of the TPE/SVE pilot test was to evaluate the performance and 

effectiveness of these remedial technologies in reducing the concentrations of the 

volatile organic COCs in vadose-zone soil and perched groundwater at the site. A 

second objective was to gather data related to subsurface conditions to develop site

specific engineering design parameters to aid in selecting a remediation technology. 

Prior to the commencement of the TPE/SVE pilot testing, three nested monitoring/SVE 

wells (NMW-11, NMW-12, and NMW-13) were installed at distances of approximately 

12, 30, and 60 feet from monitoring well NMW-2A, which was used as the TPE/SVE 

extraction well. Each of the three nested monitoring/SVE wells consisted of a dual 
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completion, with a shallow interval screened between 30 and 70 feet bgs and a deeper 

interval screened between 80 and 95 feet bgs. The shallow interval was used to test 

conditions in the vadose zone and the deeper interval was used to evaluate the 

perched groundwater interval. The shallow screened interval of well NMW-11 was 

later utilized for vapor extraction as part of the SVE pilot test. 

TPE pilot testing was initiated on October 23, 2006 with system installation and 

debugging prior to two days of system operation. This was followed by one day of 

SVE pilot testing on October 26, 2006. The TPE technology removed a combination of 

contaminated groundwater and hydrocarbon-impacted vapors from the subsurface in a 

high-velocity dual-phase stream, while the SVE system extracted only vapor streams. 

Both systems were operated at various flow and vacuum settings to determine which 

parameters work best for the lithologic conditions. The effect of each remedial system 

on monitoring wells located in the vicinity of the extraction well was evaluated 

throughout the pilot test period. 

The efficiency and implementability of the investigated remedial technologies were 

assessed based on two criteria: radius of influence (ROI) and the removal rate of 

volatile organic compounds (VOes). High removal rates were observed over the 

limited period of time duringJhe initial testing of the.SVE system. The ROLotthe_SVE 

pilot system, determined by monitoring the vacuum in the groundwater monitoring 

wells surrounding the extraction well, was estimated to be approximately 50 feet. In 

the TPE technology case, the voe removal rate (as hexane) was significantly lower 

depending on the operating conditions. The low permeability of the soil and the lack of 

hydraulic conductivity were manifested in the absence of communication between the 

extraction well and the monitoring wells. Neither groundwater drawdown nor vacuum 

was detected in the monitoring wells. 

Therefore, the higher initial voe removal efficiency and the more significant radius of 

influence associated with the SVE system indicated the superiority of SVE over TPE 

for potential full-scale implementation at the Site. The SVE pilot test also generated 

essential data that would be used to develop site-specific engineering design 

parameters for full-scale application of SVE at the Site. 
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1. Introduction 

BBL Environmental Services, Inc., an ARCADIS company (BBLES), has prepared this 

Two-Phase Extraction (TPE) and Soil Vapor Extraction (SVE) Pilot Test Report for 

Northrop Grumman Systems Corporation (NGSC) to provide a summary of the TPE 

and SVE pilot testing conducted at the Former NGSC Y-12 Facility (Site) in Anaheim, 

California. The TPE/SVE pilot tests were conducted in general accordance with the 

Groundwater Remediation Plan (GRP), prepared by URS Corporation on October 12, 

2004 (URS, 2004) and approved by the Santa Ana Regional Water Quality Control 

Board (SARWQCB) in their April 19, 2006 letter. This work was conducted based on 

our proposal to NGSC dated July 18, 2006. 

The pilot test was conducted in the western portion of the facility, which is located at 

301 E. Orangethorpe Avenue in Anaheim, California (Figure 1). The facility is now 

operated by EMPI, Inc. (EMPI), an automotive parts and accessories wholesaler. This 

summary report covers the pre-field activities, system installation, operation, monitoring 

activities, and results for both pilot tests. 

1.1 Site Description 

The Site is bordered to the north by Kimberly Avenue and to the south by 

Orangethorpe Avenue. A trailer park and commercial/light industrial properties border 

the Site to the east and west, respectively. The former Y-12 facility was operated by 

NGSC between 1962 and 1994 for manufacturing aircraft parts. The Site was sold in 

1996 and is now used as an automotive products packaging and storage facility. 

Before selling the property, NGSC conducted soil investigation and performed limited 

soil remediation of petroleum compounds, metals, and volatile organic compounds 

(VOCs). In 1995, the SARWQCB issued a "no further action" letter for the soil 

remediation performed at specific locations at the former Y-12 facility. Following this 

determination, NGSC installed 18 groundwater monitoring wells to evaluate the quality 

of the groundwater beneath and in the vicinity of the facility. Based on these results, 

the SARWQCB concluded that no further investigations downgradient of the Y-12 

facility were necessary and requested that NGSC develop a groundwater remediation 

plan to address onsite impacts. Based on previous investigations, the primary 

constituents of concern (COCs) in groundwater at the site are VOCs, including 

trichloroethene (TCE), 1, 1, 1-trichloroethane (1, 1, 1-TCA), 1, 1-dichloroethene (1, 1-

DCE), and tetrachloroethene (PCE). However, PCE is not known to have been used 

at the site and is not considered to be a site-related COC. 
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1.2 Site Geology and Hydrogeology 

Subsurface geology studies have shown the sediments above approximately 70 feet 

below ground surface (bgs) to be predominantly comprised of poorly-graded sand 

interbedded with thin beds of silts, silty sand, and clayey sands. The sandy soil is 

followed by an interbedded transition zone of silts, clays, and fine sands that is 

underlain by a 15- to 30-footthick clay horizon that creates localized, semi-perched 

groundwater conditions. The sediments below the clay interval are characterized by 

poorly-graded saturated sands to a depth of approximately 200 feet bgs (OCWD, 1991; 

URS, 2004). 

The Y-12 site is located within the Santa Ana Forebay Groundwater Subbasin as 

identified by the Orange County Water District (OCWD, 1991 ). The uppermost regional 

aquifer beneath the Site is the Upper aquifer encountered at depths between 110 and 

130 feet bgs. The first occurrence of groundwater beneath the Site is in poorly-graded 

sands at approximately 100 feet bgs above the Upper aquifer in localized, small, 

discontinuous, semi-perched groundwater zones. Regional groundwater flow in the 

vicinity of the Site is generally to the west-southwest at a 0.001 feet per foot gradient. 

A number of groundwater monitoring wells, several of which have been observed to be 

dry during quarterly monitoring, were installed. at the Site tomonitorconditionsin the ., 

semi-perched zone. 

1.3 Description of the Remedial Technologies 

Descriptions of the TPE and the SVE technologies are presented in the following 

subsections. 

1.3.1 TPE Pilot Test 

TPE remedial systems have demonstrated their effectiveness at removing separate

phase product from the subsurface, resulting in reduction of hydrocarbons from soil 

and groundwater. The TPE technology uses a single vacuum pump to remove a 

combination of contaminated groundwater, free phase hydrocarbons, and hydrocarbon 

vapor from the subsurface in a high-velocity dual-phase (liquid and vapor) stream. 

Both liquid and vapor phases are extracted and treated or collected for disposal. 

Contaminated liquid and vapor are extracted through downhole piping by application of 

a vacuum to the well. This vacuum creates vapor phase pressure gradients and 

resultant vapor and liquid flow towards the well. The greater the applied vacuum, the 

larger the hydraulic gradients that will be achieved, resulting in greater liquid and vapor 
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recovery. TPE also maximizes the effectiveness of soil vapor extraction by lowering 

the water table and therefore increasing air-phase permeability in the dewatered part of 

the aquifer. 

1.3.2 SVE Pilot Test 

SVE, also known as soil venting and vacuum extraction, is a widely applied, effective in 

situ remedial technology used for remediating unsaturated (vadose) zone soils 

contaminated with volatile and semi-volatile organic compounds. The process involves 

inducing airflow in the subsurface via applied vacuum, thus enhancing the in situ 

volatilization of the COCs. The vacuum, usually applied to the contaminated soil matrix 

through extraction wells, creates a negative pressure gradient that causes movement 

of vapors toward these wells. SVE takes advantage of the volatility of the 

contaminants to allow mass transfer from adsorbed, dissolved, and free phases in the 

soil to the vapor phase, which is then removed under vacuum and treated above 

. ground. The increased air flow in the subsurface can also stimulate biodegradation of 

the less volatile contaminants. Soil vapor extraction has several advantages that allow 

its implementation at a broad spectrum of sites. Soil vapor extraction: 

•. Can be implemented with minimal. disturbance to site operations; 

Is effective in removing the volatile contaminants present in the vadose zone; 

Has the potential for treating large volumes of soil at feasible capital and 

operational costs; 

System can be mobilized and installed quickly and easily; and 

Is compatible and can be easily integrated with other technologies required for 

site cleanup. 

1.4 Objectives and Scope 

The purpose of the TPE/SVE pilot test was to evaluate the performance and 

effectiveness of these two remedial technologies in reducing the concentrations of the 

volatile organic COCs in vadose-zone soil and perched groundwater at the site. A 

second objective was to gather data related to subsurface conditions to develop site

specific engineering design parameters to aid in selecting an effective remediation . 

technology. 
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The scope of pilot testing at the former Y-12 facility included the installation of three 

nested monitoring/SVE wells placed at distances of approximately 12, 30, and 60 feet 

from the TPE/SVE pilot test extraction well (NMW-2A, screened between 85 and 95 

feet bgs) in order to monitor the radius of influence (ROI). Each of the three nested 

monitoring/SVE wells consisted of a dual completion, with a shallow interval screened 

between 30 and 70 feet bgs and a deeper interval screened between 80 and 95 feet 

bgs. The shallow interval was used to test conditions in the vadose zone and the 

deeper interval was used to test the perched groundwater interval. After the wells were 

constructed, the pilot system was installed and testing was initiated. The effect of the 

remedial system on the nested monitoring/SVE wells was evaluated throughout the 

pilot test period. 

1.5 Report Organization 

Section 2 discusses the work plan and methodology pertaining to pre-field activities 

and groundwater monitoring well installation conducted prior to pilot testing. The 

application of the TPE and SVE technologies and the results of the pilot testing are 

presented in Section 3. The effectiveness and feasibility of implementing each of the 

aforementioned technologies in full-scale at the Site are evaluated in Section 4 . 

.. Conclusions.ofTPElSVE pilot testing and recommendations for future implementation 

are presented in Section 5 and References are presented in Section 6. 
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2. Pilot Test Work Plan 

2.1 Extraction and Monitoring Well Installation 

In preparation for the pilot test, the three nested monitoring/SVE wells designated 

NMW-11, 12, and 13 were installed in the vicinity of the existing TPE extraction well 

(NMW-2A). These three wells were located 2.3 feet, 30.2 feet, and 60.3 feet from 

NMW-2A in accordance with the approved work plan prepared by URS (Figure 2). 

Each of the nested monitoring well boreholes was advanced to a depth of 

approximately 95 feet bgs. Within each borehole, two 2-inch diameter piezometers 

were installed. Each piezometer was constructed with Schedule 40 polyvinyl chloride 

(PVC) well casing and PVC screen with 0.010-inch slots. The shallow piezometer was 

screened from approximately 30 to 70 feet bgs, targeting the more permeable soil in 

the vadose zone. The second piezometer was screened from approximately 80 to 95 

feet bgs, targeting the possible semi-perched groundwater. The lower screened 

interval in these wells was used for measurement of groundwater levels and vacuum to 

determine the ROI of TPE pilot system in the clayey confining layer. An "S" was 

appended to the well name to indicate the shallow completion (e.g., "NMW-11 S") and a 

"D" was appended to indicate the deeper completion (e.g., NMW-11O). 

The upper screened interval of NMW-11 was utilized for SVE pilot testing, while 

vacuum was measured in the upper screened intervals of NMW-12 and NMW-13 to 

estimate the ROI of the SVE technology. During drilling activities, soil samples at five 

foot-intervals were screened with a portable photoionization device (PIO) and the soil 

characteristics were described. Boring logs were prepared for each well to summarize 

the subsurface conditions encountered (Appendix A). 

The nested monitoring wells were completed at the surface with 12-inch diameter 

circular, flush-mounted, traffic-rated well boxes. Each well was developed by BBLES 

personnel a minimum of 48 hours following installation using a combination of surging, 

bailing, and pumping. Soil cuttings and fluids were placed in NGSC-provided 

containers and disposed of by NGSC. The wells were surveyed by a licensed land 

surveyor following development. 

2.2 Pre-Field Activities 

The following sections describe the activities performed in preparation for TPE/SVE 

pilot testing. 

001711766- NGSC Former Y-12 Facility Pilot Test Report 

Two-Phase and Soil 
Vapor Extraction Pilot 
Test Studies Report 

Former Y-12 Facility 
Anaheim, California 

7 

- .. ~ .. ,, -- .. . -....... 

OCVOCRWQCB004122 

i 
' l 
l 
l 
I 

I 



q 
. I 
i I 

' J . 
l 

• 1 

' i J 

' l : I 
d 

'. J 
i I 
b 

ARCADJS BBLES 

2.2.1 Health and Safety Plan Preparation 

BBLES prepared a site-specific health and safety plan (HASP) to address health and 

safety concerns related to the proposed scope of the field activities. 

2.2.2 Utility Clearance 

BBLES conducted a site visit to locate and mark the proposed wells in coordination 

with NGSC and the current facility tenanUowner. During this visit, geophysical utility 

clearance was conducted to locate underground utilities in the vicinity of the proposed 

boring locations using electromagnetic (EM) pipe and cable location scans, EM 

induction metal detection, and ground penetrating radar. Underground Service Alert 

(USA) was also notified regarding planned subsurface activities. 

2.2.3 Land Surveying 

Following their installation, the locations of the three nested groundwater 

monitoring/SVE wells were surveyed by a licensed land surveyor providing northing, 

easting, and elevation data. 

2.2.4 Permitting 

Prior to the installation of the three monitoring/SVE wells, BBLES obtained well permits 

(Appendix B) from the City of Anaheim Public Utilities Department, Environmental 

Services Division and coordinated site access with the current property owner. BBLES 

also procured Air Quality Management District (AQMD) permits for the TPE/SVE 

system (Appendix C). 
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3. Pilot Testing Implementation 

The TPE/SVE pilot test implementation methodology, results, and conclusions are 

discussed in the following subsections. 

3.1 TPE Pilot Test 

After the nested monitoring/SVE wells were installed, the TPE pilot system 

components were mobilized to the Site. 

3.1.1 Remediation System Installation and Debugging 

The TPE pilot system components were installed on October 23, 2006. The equipment 

included both in-well and aboveground components. The in-well components were 

comprised of a 1-inch, Schedule 40 PVC extraction pipe extending 1 to 2 feet above 

the bottom of NMW-2A. A pressure gauge was installed at the well cap to monitor 

vacuum in the well casing during the operation of the remedial system. The 

aboveground components included a TPE system consisting of a 250 standard cubic 

feet per minute (scfm) Dekker Hi-Vac SVE Blower permitted for chlorinated 

vapor/aqu~OU$ streams aod equipped with a 20 horsepower (HP) motor,.air~to-air __ 

cooler, air/water separator, and high level shutoff; a carbon adsorption system 

consisting of two 1,000-pound (lb) carbon vessels filled with virgin coconut shell carbon 

(1,000 lbs per vessel); a 4000-gallon Baker Tank TM for temporary water storage; and 

associated piping and electrical components. The aboveground components were 

connected to the well head through a network of flexible hosing, air pressure tubing, 

and electrical cable. 

The TPE system operation was monitored and controlled through a network of 

pressure gauges and air flow meters. The three monitoring wells surrounding NMW-
2A were capped and pressure gauges were installed to monitor in-well vacuum 

generated by the TPE system. Two sampling ports, located at the primary carbon 

vessel inlet and the secondary carbon vessel outlet, were used to monitor inlet and 

outlet voe concentrations and to ensure compliance with the AQMD permit. 

3.1.2 Operation and Performance Monitoring 

Following successful installation and debugging of the TPE remedial system, BBLES 

commenced the two-day pilot testing on October 24, 2006. For approximately 8 hours 

on each day of operation, the system was run at different operational parameters of 
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flow and vacuum to determine which parameters work best for the lithologic conditions 

at the Site. System monitoring included vapor monitoring in accordance with AQMD 

requirements, system checks, and components maintenance as per vendor 

specifications. 

During systeni operation, performance monitoring consisted of the following: 

Groundwater elevation measurements of the three monitoring wells using a 

water level indicator (hourly); 

Vacuum measurements of the extraction well (casing) and the three monitoring 

wells (15 to 30 minute intervals); 

System parameter measurements of air flow, vacuum, and temperature (15 to 

30 minute intervals); 

Vapor voe sampling by a Pl D before and after the carbon filters (5 minute 

intervals for first hour, 15 minute intervals for next hour, and 30 minute intervals 

or more thereafter, depending on voe concentration changes); 

Vapor voe sampling before carbon filters by United States Environmental 

Protection Agency (EPA) Method 82608 (three per day - 15 minutes after 

beginning operation, midway through operation, and at end of day); and 

Water voe sampling of effluent by EPA Method 82608 (once per day). 

3.1.3 Results and Observations 

During the pilot test, inlet vacuum and the resulting air flow were the key operational 

parameters to be tested. The TPE system was operated at different inlet vacuums on 

Day 1 of the study to identify optimum operation parameters, which in turn caused the 

observed variations in air flow and inlet voe concentrations. On the second day of 

TPE pilot testing, the extraction pipe was moved from NMW-2A to the deep screened 

interval of NMW-11 in order to improve vapor and groundwater extraction. Results and 

data of the two days of the TPE pilot test are discussed in the following sections. Daily 

operation and maintenance measurements are included in Table 1. Laboratory 

analytical reports are attached in Appendix D. 

001711766- NGSC Former Y-12 Facility Pilot Test Report 

Two-Phase and Soil 
Vapor Extraction Pilot 
Test Studies Report 

Former Y-12 Facility 
Anaheim, California 

10 

OCVOCRWQCB004125 



: i 
ii 

ARCADIS BBLES 

3.1.3.1 System Operation Parameters 

The TPE pilot test system was observed to generate an inlet vacuum ranging between 

15 inches of mercury (in. Hg) and 27.5 in. Hg. The system was initially operated at 

17.5 in. Hg on Day 1, the inlet vacuum was then increased to the maximum (27.5 in. 

Hg) when the well was dewatered completely. Groundwater extraction flow could not 

be maintained due to the tight formation of the predominantly clay interval present 

between 70 and 100 feet bgs at the Site. 

On the second day of the TPE test, the extraction pipe and the well casing were 

perforated to allow for ambient air to enter the well space and assist in pulling 

groundwater from NMW-2A. This improved groundwater extraction for only a short 

period due to the slow recharge rate in the well. Consequently, the extraction pipe was 

moved to the deep screened interval of the adjacent well, NMW-11. As in the NMW-

2A case, groundwater extraction was observed initially until the well was completely 

dewatered after approximately one hour of operation. Air flow fluctuated between 21 

scfm and 109 scfm on Day 1 and between 61 scfm and 98 scfm on Day 2. As 

indicated above, a pressure gauge was installed on top of the TPE well casing to 

determine vacuum in the extraction wells during the pilot test. Casing vacuum ranged 

between 3in~Hg and 8.5 in. Hg on Day 1 and between0in. Hg and 10in. Hg on Day 

3. 

3.1.3.2 Inlet voe Concentrations 

Inlet voe concentrations, measured using a hand-held PID, are presented in Table 2. 

The inlet voe concentrations and mass removed each day are illustrated in graphs on 

Figures 3 and 4. VOC levels were generally low on Day 1 and fluctuated between 11 

parts per million by volume {ppmv) and 403 ppmv, the latter observed after completely 

stopping dilution with ambient air. voe concentrations fluctuated between 6 ppmv and 

69 ppmv on Day 2 of TPE pilot testing. The inlet vapor stream was also sampled daily 

for voe analysis by EPA Method 82608. Acetone (4 ppmv), 1, 1-DCE (25 ppmv), PCE 

(4.3 ppmv), TCE (23 ppmv), and 1, 1, 1-TCA (1.9 ppmv) were the voes detected at the 

highest concentration in the system inlet. Analytical results of the vapor samples are 

presented in Table 3. 

3.1.3.3 Groundwater Extraction Flow 

A flow totalizer was used to determine the volume and the flow rate of groundwater 

extracted during the TPE pilot testing. A total of 116 gallons of groundwater were 
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pumped from TPE wells NMW-2A and NMW-11O during two days of system operation, 

resulting in an average flow rate of 0.13 gallons per minute (gpm). Increasing the inlet 

vacuum did not improve groundwater extraction rate due to the low permeability of the 

clay-rich interval between approximately 70 and 100 feet bgs . 

The extracted groundwater was sampled daily during the pilot test and analyzed for 

voes. A summary of the analytical results is presented in Table 4. Methyl ethyl 

ketone (MEK), TeE, 1, 1-DeE, and PeE were the voes detected at the highest 

concentrations in the effluent, with concentrations as high as 250 micrograms per liter 

(µg/L), 140 µg/L, 32 µg/L, and 1~µg/L, respectively. 

3.1.3.4 ROI Parameters 

Vacuum measurements in monitoring/SVE wells NMW-11, NMW-12, and NMW-13 

revealed no communication between the extraction well and the monitoring wells since 

negative pressures were not detected in any of the well casings of the three wells 

(Table 1 ). Groundwater elevation fluctuations in the monitoring wells were insignificant 

and minimal drawdown was observed in NMW-11 D, the well closest to the extraction 

wen (Table 5, and Figures 5 and 6). Groundwater levels in wells NMW-12O and NMW-

13O slightly increased as the TPE pilot test proceeded, possibly due to atmospheric_ _ . 

pressure variations. 

3.1.3.5 Waste Generation 

The TPE technology generated voe-impacted vapor streams that required treatment 

prior to release to the atmosphere. Vapor-phase voes detected during the pilot test 

were low (mostly <100 ppmv), and activated carbon breakthrough did not occur during 

the two-day testing period. In addition to vapor-phase voes, the TPE technology 

generated aqueous-phase voes in the groundwater that was extracted from the 

aquifer at a relatively low flow rate (approximately 0.13 gpm). Over two approximately 

8-hour days of pilot testing, the TPE system extracted 116 gallons of groundwater that 

needed further treatment prior to discharge. 

3.2 SVE Pilot Test 

The effectiveness of soil vapor extraction technology was investigated on Day 3 of pilot 

testing at the former Y-12 facility with the shallow screened interval of NMW-11 used 

as the extraction well. 
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3.2.1 Remediation System Installation and Debugging 

The SVE implemented at the Site consisted of the same aboveground components as 

the TPE pilot system with the vacuum line connected directly to the top of NMW-11S 

well casing. A pressure gauge was installed at the v1ell cap to measure vacuum in the 

well casing during the operation of the SVE system. 

The SVE system operation was monitored and controlled through a network of 

pressure gauges and air flow meters. TPE extraction well (NMW-2A), now used as a 

monitoring well, was capped and a pressure gauge was installed to monitor in-well 

vacuum generated by the SVE system. The shallow and deep intervals of wells NMW-

12 and NMW-13 were also monitored during this pilot test. The carbon adsorption 

system inlet and outlet voe concentrations were monitored throughout the SVE 

system operation to ensure compliance with the AQMD permit. 

3.2.2 Operation and Performance Monitoring 

After the completion of TPE testing, SVE pilot system was operated on one day 

(October 26, 2006) for approximately 9 hours. The system was run at various flow 

rates and vacuum levels to determine optimum operation parameters for the lithologic . 

conditions. Vapor monitoring was performed in accordance with AQMD requirements. 

During SVE system operation, performance monitoring consisted of the following: 

Vacuum measurements of the extraction well (casing) and the shallow and deep 

screened intervals of the three monitoring wells (15 to 30 minute intervals); 

System parameter measurements of air flow, vacuum, and temperature (15 to 

30 minute intervals); 

Vapor voe sampling by a PID before and after the carbon filters (5 minute 

intervals for first hour, 15 minute intervals for next hour, and 30 minute intervals 

or more thereafter, depending on voe concentration changes); and 

Vapor voe sampling before carbon filters by EPA Method 82608 (three per day 

- 15 minutes after beginning operation, midway through operation, and at end of 

day). 
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The SVE system did not generate any liquid waste requiring VOC analysis. At the end 

of TPE and SVE pilot testing, a sample of liquid was taken from the storage tank for 

waste profiling and disposal purposes. 

3.2.3 Results and Observations 

SVE system operation and monitoring results are discussed in the following 

subsections. Daily operation and performance measurements are included in Table 6. 

Laboratory analytical reports are attached in Appendix D. 

3.2.3.1 System Operation Parameters 

As in the case of TPE technology, vacuum and air flow were the two critical parameters 

to be investigated. The SVE pilot system was operated at different vacuums 

throughout the 9-hr testing period (10 in. Hg, 12.5 in. Hg, 15 in. Hg, and 17.5 in. Hg). 

As expected, the air flow was observed to decrease as the inlet vacuum increased and 

ranged between 102.5 ± 5.6 scfm at 17.5 in. Hg and 140.1 ± 1.3 scfm at 10 in. Hg. 

Vacuum was not detected in the extraction well NMW-11. In fact, a positive pressure 

was detected in the well casing, indicating a lithology withhigh permeability between 

ground surface and 70 feet bgs. 

3.2.3.2 Inlet VOC Concentrations 

Table 7 presents the voe concentrations measured in the vapor inlet during the SVE 

pilot test with concentrations consistently exceeding the PID maximum reading of 

9,999 ppmv. Inlet voe concentrations and mass removed are illustrated in Figure 7. 

The inlet vapor stream was also sampled for voe analysis by EPA Method 8260B 

shortly following system startup, midway through operation, and at the end of the SVE 

pilot testing. The highest detected contaminants were 1, 1-dichloroethane ( 1, 1-DeA, 

1.2 ppmv to 1.8 ppmv), 1, 1-DeE (540 ppmv to 600 ppmv), methylene chloride (50 

ppmv to 83 ppmv), PeE (140 ppmv to 210 ppmv), toluene (3 ppmv to 5.6 ppmv), TeE 

(550 ppmv to 680 ppmv), and 1, 1, 1-TCA ( 16 ppmv to 23 ppmv) Analytical results of the 

vapor samples are presented in Table 3. 

3.2.3.3 ROI Parameters 

The negative pressure gradient generated by SVE systems induces the movement of 

subsurface vapors towards the extraction well(s). In general, the lower the inlet 

vacuum, the higher the air flow and the induced vacuum in the surrounding monitoring 
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wells. However, the SVE technology does not involve the extraction of groundwater. 

Accordingly, the vapor radius of influence is the key parameter taken into consideration 

when investigating the implementability of SVE and in the design of remedial systems. 

As shown in Table 6 and Figures 8 and 9, negative pressures were detected in the 

shallow wells NMW-12 and NMW-13, as well as the deep screened interval of NMW-

11, with vacuum being highest in the shallow NMW-12 completion which was installed 

approximately 18 feet from the extraction well, NMW-11. The observed vacuum was 

lower 48 feet away in NMW-13. Thus, the vapor radius of influence was estimated at 

approximately 50 feet. Vacuum was also detected in the deep screened intervals of 

NMW-11 and NMW-12 and in the single-completion well NMW-2A (screened between 

85 and 95 feet bgs). 

3.2.3.4 Waste Generation 

During the investigation of SVE technology, only VOC-impacted vapor streams were 

produced. Vapor-phase VOCs were detected at very high concentrations that 

exceeded 9,999 ppmv throughout SVE pilot testing. In general, the only liquid waste 

generated from SVE remedial systems was the condensate that accumulated in the 

air/water separator. Due to the short duration of SVE testing at the former Y-12 facility, 

a minimal amountof condensate was produced and pumped into the storage tank 

onsite. 
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4. Pilot Testing Evaluation 

In this section, the TPE and SVE technologies are compared and evaluated according 

to two criteria that are discussed below in order to determine the most effective 

remedial alternative for full-scale implementation at the Site: radius of influence and 

mass removal. 

4.1 TPE 

During pilot testing of TPE technology at the former Y-12 facility, ROI and voe mass 

removal were investigated. 

4.1.1 ROI 

Radius of influence is defined as the greatest distance from an extraction well at which 

a sufficient vacuum and vapor flow can be induced to adequately enhance volatilization 

and extraction of the contaminants in the soil. Radius of influence is the most important 

parameter to be considered in the design of the TPE system and is the major criterion 

in evaluating the applicability and effectiveness of a remedial technology. In the TPE 

pilot test case, two types of ROI values can be distinguished: (1) the vapor ROI which ... 

corresponds to the distance from the extraction well where a vacuum of at least 1 inch 

of water is detected and (2) the hydraulic ROI which can be determined by evaluating 

the effect of distance from the extraction well on the elevation and drawdown of 

groundwater in the surrounding monitoring wells. TPE pilot testing at the Site showed 

minimal groundwater elevation variations, as well as the absence of vacuum in the 

monitoring wells surrounding the TPE well. Thus, both the hydraulic and vapor radii of 

influence were insignificant. Based on these results, TPE is not considered a viable 

remedial alternative at the former Y-12 facility. 

4.1.2 Mass Removal 

The removal rate of voes at the Site was determined for each technology by dividing 

the total recovered mass by the duration of operation. Relatively low voe 

concentrations were detected in the extracted vapor stream during the TPE pilot test. 

The total mass· of voes extracted for approximately 6 hours of operation on Day 1 was 

only 0.42 pounds as hexane. On Day 2 of the TPE test, the voe mass removed was 

0.24 pounds as hexane over approximately 8 hours with inlet concentrations varying 

between 6 ppmv. and 69 ppmv. Such a low mass removal rate considerably extends 
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the treatment period and renders TPE technology ineffective in remediating soil and 

groundwater at the Site. 

4.2 SVE 

Both ROI and mass removal were taken into consideration to evaluate the efficiency of 

SVE technology and its implementability at the Site. 

4.2.1 ROI 

Subsurface vapors were extracted from the shallow screened interval of well NMW-11 

generating vacuum in the shallow wells NMW-12 and NMW-13, the latter located 

approximately 48 feet away from the extraction well. In addition, the detection of 

negative pressures in NMW-2A and in the deep screened intervals of NMW-11 and 

NMW-12 indicates communication between the shallow unsaturated zone and the 

semi-perched groundwater zone underneath. Therefore, implementing SVE 

technology at the Site would remediate soils in vertical and lateral zones. 

4.2.2 Mass Removal 

Inlet voe concentrations, measured using a hand-held PID, during the SVE pilot test 

exceeded 9,999 ppmv at all times during the test. Consequently, the total mass of 

VOCs (as hexane) extracted over approximately 9 hours of operation is estimated to 

have exceeded 142 pounds. This amount of mass removal reflects the initial conditions 

in the subsurface and would be expected to significantly decline and stabilize with long 

term SVE operation. 
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5. Conclusions and Recommendations 

TPE and SVE pilot testing was performed at the NGSC former Y-12 facility for a total 

period of three days with the system run under various inlet vacuum and flow 

conditions to determine the optimal operation parameters for the lithologic conditions 

present at the Site. During this pilot testing, the efficiency of each remedial technology 

at reducing the levels of chlorinated voes at the Site was evaluated. The findings and 

conclusions of the TPE/SVE pilot system operation are listed below: 

The TPE system was operated continuously for approximately 8 hours per day 

during the two-day pilot test. On the third day, SVE technology was tested for 

approximately 9 hours; 

A total of 116 gallons of groundwater was extracted from the semi-perched 

groundwater zone during TPE pilot implementation. Two deep wells, NMW-2A 

and NMW-11, were alternately utilized for groundwater extraction in order to 

increase the flow rate. No groundwater was pumped out of the aquifer during 

SVEpilot testing; 

TPE application at the Site did not produce significant groundwater drawdown in 

any of the monitoring wells located in the vicinity of the groundwater/vapor 

extraction well. Minimal groundwater elevation fluctuations were also observed 

during SVE pilot system operation. Thus, neither remedial technology provided 

hydraulic control of the VOC-impacted semi-perched groundwater; 

Due to the low permeability of the soil in the deeper zones, vacuum was not 

observed in any of the monitoring wells surrounding the TPE well. However 

when soil vapor was extracted from the shallow interval of NMW-11, vacuum 

was detected as far as 48 feet from the SVE well. Thus, the vapor radius of 

influence of the SVE pilot system was estimated at approximately 50 feet. 

Communication between the shallow unsaturated zone and the semi-perched 

zone was observed following the detection of negative pressures in the deep 

well NMW-2A and the deep screened interval of well NMW-12; 

voe levels as measured with a PIO were generally low during TPE pilot test and 

fluctuated between 11 ppmv and 403 ppmv on Day 1 and between 6 ppmv and 

69 ppmv on Day 2. This low yield indicates that a TPE system would have a 
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very low expected voe removal rate. Conversely, voe concentrations 

exceeded 9,999 ppmv throughout SVE testing duration independent of the 

operating conditions. Field, PIO measurements of the vapor stream are an 

indication of the comparative superiority of the SVE technology at extracting 

voes from the vadose zone soil; 

In conclusion, the higher voe removal efficiency and the more significant radius 

of influence associated with the SVE system indicated the superiority of SVE 

over TPE for potential full-scale implementation at the Site ; and 

The SVE pilot test generated essential data to successfully develop site-specific 

engineering design parameters for potential full-scale application once the 

treatment area is defined. 
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Time 
Air Pressure 
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1000 1.15 

1010 1.15 

1025 1.25 
1040 1.15 
1055 1.10 

1125 1.10 
1155 1.15 
1225 1.10 
1255 1.15 
1325 1.15 
1330 

1345 0.10 
1400 0.20 
1430 0.10 
1500 0.05 
1530 0.15 

- T600 - - 0.05 -- -
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SVE Operation Parameters 

Inlet/Outlet 
Air Flow Vacuum 

Temperature 
(scfm) (in.Hg) 

(•F) 

;, '\,; ~;,·· r• •.... c~.\:'i: r .,\\,:./;, /, ;:, 
102.46 17.5 194/73 

102.46 17.5 193/72 
109.00 17.5 195/74 

102.46 17.5 196/74 
101.37 17.5 197/75 

101.37 17.0 198/76 
102.46 17.0 199/79 

101.37 17.0 200/81 

102.46 17.5 201/82 
102.46 17.5 201/83 

30.74 27.5 189/88 

43.60 27.0 185/86 

30.74 27.5 183/78 

21.58 27.5 181/76 

37.93 27.5 178/74 

21.58' 27.0 178/73 -

TABLE 1 
OPERATION AND PERFORMANCE MONITORING 

TPE PILOT TEST (DAY 1) 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

TPEWell 
Groundwater Monitoring Well Vacuum 

(in.H20) 

Blower NMW-11 NMW-12 NMW-13 
Vacuum 

Casing Vacuum 

(in. Hg) 
(in.Hg) Shallow Deep Shallow Deep Shallow Deep 

~,:<.::::~'.::i.-. :, 'Cc ,;:-· :;: _.; - .. .:. , ... ,,- .,i',.··".', i• :,,, ;, :.:':, ,.,,::,:--, ·,. I<:, •,-,>"·· ( ... ' 
22.5 8.5 0.0 0.0 0.0 0.3 0.0 0.0 
23.0 5.0 0.0 0.0 0.2 0.0 0.2 0.0 
24.0 4.0 0.3 0.0 0.2 0.0 0.2 0.0 
24.0 3.0 0.2 0.0 0.1 0.0 0.1 0.0 

24.5 3.0 0.2 0.0 0.0 0.0 0.0 0.0 

25.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 
25.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 

25.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 

24.5 3.0 0.1 0.0 0.1 0.0 0.2 0.0 

24.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 

DILUTION VALVE COMPLETELY CLOSED 
>30 3.0 0.0 0.0 0.0 0.0 0.0 0.0 

>30 4.0 0.0 0.0 0.0 0.0 0.0 0.0 

>30 4.0 0.0 0.0 0.0 0.0 0.0 0.0 

>30 4.0 0.0 0.0 0.0 0.0 0.0 0.0 

>30 4.0 0.0 0.0 0.0 0.0 0.0 0.0 

>30 4.0 o.o- ---o.o ,- -o:o- - 0.0 •r--- 0;0-- -- -0.0 --

1628 TPE SYSTEM SHUT DOWN, STINGER REMOVED, SYSTEM OPERATED IN SVE MODE 

1634 1.25 109.00 
1644 1.10 101.37 

1652 0.75 82.84 
1700 0.45 66.49 

1705 

NOTES: 
• ·: Baseline Observations 

SVE- Soil vapor extraction 

TPE- Two-phase extraction 
in. H20- Inches of water 

scfm- Standard cubic feet per minute 

In. Hg- Inches of mercury 
°F- Degrees Fahrenheit 

gpm- Gallons per minute 

15.0 184/76 
17.5 191/73 
20.0 193/72 

22.5 193/70 

19.5 14.0 0.0 0.0 0.0 0.0 0.0 0.0 
22.5 16.0 o:o 0.0 0.0 0.0 0.0 0.0 

25.5 18.0 0.0 0.0 0.0 0:0 0.0 0.0 

28.0 21.5 0.0 0.0 0.0 0.0 0.0 0.0 

SVE SYSTEM SHUT DOWN 

Extracted Groundwater 

Volume Rate 
(gallons) (gpm) 

·,•,,, (-79_82$> '->· ·,• 

79836 2.2 
79836 -
79836 -
79836 -
79836 -
79836 -
79836 -
79836 -
79836 -
79836 -

79836 -
79836 -
79836 -
79836 -
79836 -

-79836 - -

79836 -
79836 -
79836 -
79836 -
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SVE Operation Parameters 

Time Inlet/Outlet 
Air Pressure Air Flow Vacuum 

Temperature 
(in.H20) (scfm) (in. Hg) 

(°F) 

:k/:,,,~ .. ,,;,-,.,.c. I',·:\,\; ,,;:;:,,,;:"c ' ;';< -,~:-;::. ·:., ,.-.::: :-._,:-~,,;>:. :•; ':'•',.,;,;,_:.'.', 

0835 0.45 61.04 20.0 162/60 

0845 0.45 62.13 20.0 179/61 
0900 0.45 62.20 20.0 186/62 
0915 0.45 63.22 20.5 188/64 

0930 0.45 63.22 20.5 189/64 

1000 0.50 67.58 20.5 191/64 

1030 0.75 8?.84 19.0 193/68 

1100 0.90 91.56 18.5 195/72 

1130 0.95 93.74 18.5 196/75 

1200 1.05 98.10 18.0 197/76 

1230 1.05 98.10 18.5 198/77 
1348 0.75 82.84 20.5 199/79 
1440 
1450 0.80 87.20 20.5 199/76 

1600 0.80 87.20 20.0 197/73 

1615 0.90 91.56 20.0 197/73 
··1625 - -

t---,·, 
~· -~ 

TABLE 1 
OPERATION AND PERFORMANCE MONITORING 

TPE PILOT TEST (DAY 2) 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

TPEWell 
Groundwater Monitoring Well Vacuum 

(in.H20) 

Blower NMW-11 NMW-12 NMW-13 
Vacuum 

Casing Vacuum 

(in. Hg) 
(in.Hg) Shallow Deep Shallow Deep Shallow Deep 

i.'\ ,1._/;•·· .. •' ''':'>,:. ,.' -~- ·•., i, • :.''',:.,>..' I • ! ' . ·:,;• ();, .,. :.//:'·,~:·,: ... .:'-' I• .. :::,; - -,·· 
·,.•-;·,,..: '>r• ;.;, .. t, : !'::',,>;: "" ::.-.·-

22.0 2.0 0.0 0.0 0.0 0.0 0.0 a.a 
23.5 2.5 a.a 0.0 0.0 0.0 0.0 a.a 
25.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 
26.0 3.0 0.0 0.0 0.0 0.0 0.0 a.a 
26.0 3.0 0.0 0.0 0.0 0.0 0.0 a.a 
26.0 0.0 0.0 0.0 0.0 0.0 0.0 a.a 
26.0 10.0 0.0 0.0 0.0 0.0 0.0 a.a 
25.5 7.0 0.0 0.0 0.0 0.0 0.0 a.a 
26.0 7.0 0.0 0.0 a.a 0.0 0.0 0.0 

26.0 5.0 0.0 0.0 0.0 0.0 0.0 a.a 
25.5 5.0 0.0 0.0 0.0 0.0 0.0 a.a 
26.5 9.0 0.0 0.0 0:0 0.0 0.0 0.0 

MOVED TO DEEP SCREENED INTERVAL OF NMW-11 FOR GW EXTRACTION 

26.0 0.0 0.0 NA 0.0 0.0 0.0 a.a 
26.5 0.0 0.0 NA 0.0 0.0 0.0 0.0 

26.5 0.0 0.0 NA 0.0 0.0 0.0 a.a 
TPE SYSTEM SHUT DOWN _- --- ---

1645 SVE CONNECTED TO SHALLOW SCREENED INTERVAL OF NMW-11, SVE SYSTEM TURNED ON 
1650 1.40 115.54 
1700 

NOTES: 

; Baseline Observations 

SVE- Soil vapor extraction 

TPE- Two-phase extraction 
in. H20- Inches of water 

scfm- Standard cubic feet per minute 

in. Hg- Inches of mercury 
'F· Degrees Fahrenheit 

gpm• Gallons per minute 

NA - Not applicable 

15.0 192/72 22.0 0.0 0.0 NA 0.8 0.0 0.0 0.0 
SVE SYSTEM SHUT DOWN 

Extracted Groundwater 

Volume Rate 
(gallons) (gpm) 

·,'7!~~~7, ' ' .,/.,:.;._,'.,'·' 
' 

79837 -
79847 0.67 
79847 -
79847 -
79847 -
79858 0.15 

79858 -
79868 0.17 
79868 -
79868 -
79868 -
79868 -· 

79879 1.10 

79892 0.19 

79892 -
- - - --- -- --- -----

79900 0.16 

I 
I 



,
i 
I . 
I,.., 

,... 
I• 
l: 
l,,._1,1 

r 
L..l;j 

'"""' I: 
I. 
i..,:, 

Time 

TABLE 2 
FIELD VAPOR voe CONCENTRATIONS (PIO) 

TPE PILOT TEST (dAY 1) 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

Operation Period 
:PIO Measurements 

(hours) I 
(ppmv) 

Before Carbon Vessels After Carbon Vessels 

1000 0,08 

1005 0.17 

1010 0.25 

1015 0.33 

1020 0.42 

1025 0.50 

1030 0.58 

1035 0.67 
1040 0.75 

1045 0.83 

1050 0.92 

1055 1.00 

1110 1.25 
1125 1.50 
1140 1.45 
1155 2.00 
1225 2.50 
1255 3.00 
1325 3.50 
1345 3.83 
1400 4.08 
1430 4.58 
1500 5.08 
1530 5.58 
1600 6.08 
1635 0.12 
1645 0.28 
1653 0.42 

1700 0.53 

NOTES: 

PIO- Photoionization detector 
ppmv - Parts per million by volume 

45.2 

42.6 

37.2 
25.5 

24.5 
26.0 

27.7 
28.3 

26.6 
26.9 1 

27.4 
25.6 

23.9 

20.fr 

16.5 
16.7 

16.3 

11.9 

10.9: 
189.0 

233.0 
275.0 

365.0 

383.0 

403.0 

39.3 
28.5 

38.5 
60.21 

' ! ' 

At 1330, dilution valve was completely closed .. 

38.3 t 

39.9 t 

8.8 :i: 

7.8 :i: 

5.8 :i: 

6.9 :i: 

6.9 :I: 

6.2 :i: 

5.8 :i: 

6.9:j: 

10.2 :i: 

9.2 :i: 

5.9 :i: 

6.7 :i: 

3.8 
0.0 
3.3 

0.0 
0.0 
0.0 

0.0 

0.0 
0.0 

0.0 
0.0 
3_7t 

0.0 

0:0 

0;0 

: i 
After 1628, system was operated as SVE after pul

1
1ing the stinger out the well 

t - Possible cross-contamination from pump head ; 
:i: - PIO readings in ambient air between 2.5 ppm ard 5 ppm 

i I 

OCVOCRWQCB004140 
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TABLE2 
FIELD VAPOR voe CONCENTRATIONS (PIO) 

TPE PILOT TEST (DAY 2) 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

Operation Period 
PIO Measurements 

(hours) 
(ppmv) 

Before Carbon Vessels After Carbon Vessels 

0835 0.08 · 

0840 0.17 

0845 0.25 

0850 0.33 

0855 0.42 

0900 0.50 

0905 0.58 

0910 0.67 

0915 0.75 

0920 0.83 

0925 0.92 
0930 1.00 

0945 1.25 
1000 1.50 
1015 1.75 
1030 2.00 

· .. 1100 - 2c50 
1130 3.00 
1200 3.50 
1230 4.00 

, 1300 .4.50 .. 
1330 5.00 
1405 5.58 
1453 6.38 
1458 6.47 
1503 6.55 
1508 6.63 
1513 6.72 
1518 6.80 
1525 6.92 
1530 7.00 
1538 7.13 
1545 7.25 
1600 7.50 
1615 7.75 
1650 8.33 

NOTES: 
PIO- Photoionization detector 

ppmv - Parts per million by volume 

69.1 4.4 t 

64.4 2.8 t 
58.9 0.0 
56.6 0.0 
54.7 0.2 
52.2 0.0 
51.1 0.0 
50.2 0.2 

49.7 0,0 
51.2 0.0 
49.6 0.0 
49.5 0.2 
54.1 0.0 
19.9 0.0 
29.8 0.0 
40.2 0.0 

..... 27:8 - ---- 0:0 .. 

26.9 0.0 
20.0 0.0 
19.9 0.0 
19.6 .. ... 0.0 
30.8 0.0 
28.9 0.0 
6.0 0.0 
7.0 0.0 
55.3 0.0 
27.2 0.0 
31.4 0.0 
34.2 0.0 
31.8 0.0 
21.6 0.0 
34.8 0.0 
52.8 0.0 
16.8 0.0 
16.1 0.0 

>9999~ 0.0 

At 1440, started extracting groundwater from deep screened interval of NMW-11 

~At 1645, SVE connected to shallow screened interval of NMW-11 
t_ High PIO reading might be due to high humidity in the morning 

,~ . 
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Site ID: 

Samele ID: 
Samele Date: 

Method: 
Units: 

ANALYTE 
Acetone 
Benzene 
Benzyl chloride 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-Dibromoethane (EDS) 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorobromomethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichlorbpropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloroprooene .. 

4-Ethvl Toluene 
Ethvlbenzene 
Freon 11 (Trichlorofluoromethane\ 
Freon 113 (1, 1,2-trichloro-1,2,2-trifluo 

- Freon 114 (1,2-Dichlorotetrafluoroethane -
Freon_ 12 (Dichlorodifluoromethane) 
Hexachlorobutadiene 
2-Hexanone 
Methvl Ethvl Ketone 
Methyl isobutyl ketone (MIBK) 
Methyl Tert-butvl ether <MTBE\ 
Methvlene chloride 
Stvrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethvlbenzene 
Vinvl Acetate 
Vinvl Chloride 
o-X1lene 
I Pim-Xylene 

NOTES: 
ID- Sample identification 
ppb- Parts per billion by volume 

TABLE 3 
LABORATORY VAPOR INLET voe CONCENTRATIONS 

TPE/SVE PILOT TEST 

INLET-A 
Inlet-

102406-A 
10/24/06 

38 
1.1 

ND<1.0 
ND<0.50 
ND<0.50 

3.4 
ND<0.50 
ND<0.50 
ND<0.50 

0.65 
0.70 

ND<0.50 
ND<0.50 
ND<0.50 
ND<0.50 
ND<0.50 
ND<0.50 

2.4 
0.51 

370 D 
ND<0.50 
ND<0.50 
ND<0.50 
ND<0.50 

- ND-<1,0 
41 
19 

ND<1.0 
ND<1.0 
ND<2.0 

0.63 
ND<1.0 
ND<1.0 

43 
ND<1.0 
ND<2.0 

12 
ND<1.0 
ND<1.0 
110D 

14 
ND<1.0 

30 
0.83 

330 D 
68 D 
20 D 

ND<1.0 
ND<0.50 

23 D 
88 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

INLET-A INLET-A INLET-B INLET-B INLET-B 
Inlet- Inlet- Inlet- Inlet- Inlet-

102506-A 102606-A 102406-B 102406-B- 102506-B 
10/25/06 10/26/06 10/24/06 10/24/06 10/25/06 

TO-15 
eobv 

19 ND<3300 43 37 19 
1.0 ND<830 0.53 ND<0.50 0.66 

ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 

3.0 ND<830 3.1 3.1 3.4 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 

2.6 ND<830 0.78 0.73 1.1 
0.58 ND<830 0.68 0.79 0.57 

ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 

9.3 1600 3.1 2.8 3.6 
2.2 ND<830 0.54 ND<0.50 0.65 

1400 D 540000 D 510D 410 D 1400 D 
2.9 ND<830 0.62 0.59 0.99 
1.7 ND<830 ND<0.50 ND<0.50 0.67 

ND<0.50 ND<830 ND<0,50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0,50 ND<0.50 

- ND<1,0 -ND<1700 ND<1.0 ND<1,0 ND<1.0 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 

2.4 ND<1700 ND<1.0 ND<1.0 1.1 
ND<2.0 ND<3300 ND<2.0 ND<2.0 ND<2.0 
. 0.71 ND<830 0.60 0.63 0.55 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 

26 ND<1700 45 36 12 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 
ND<2.0 ND<3300 ND<2.0 ND<2.0 ND<2.0 

16 62000 ND<10 ND<10 13 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 
1300 D 140000 D 170D 140 D 590 D 

2.4 3000 2.8 2.0 2.6 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0 
150 D 19000 37 26 40 

5.5 ND<830 1.2 1.5 1.6 
3400 D 550000 D 600 D 460 D 1700D 

1.1 ND<1700 1.8 ND<1.0 ND<1.0 
ND<0.50 ND<830 ND<0.50 ND<0.50 ND<0.50 
ND<1.0 ND<1700 ND<1.0 ND<1.0 ND<1.0. 

ND<0.50 ND<830 ND<0.50 ND<0,50 ND<0.50 
0.53 ND<830 0.88 ND<0.50 0.52 
1.1 ND<1700 1.9 1.1 1.3 

ND<0.5- Analyte not detected at reporting limit shown 
The "D" flag indicates the result Is from a diluted sample 

INLET-B INLET-C INLET-C INLET-C 
Inlet- Inlet- Inlet- Inlet-

102606-B 102406-C 102506-C 102606-C 
10/26/06 10/24/06 10/25/06 10/26/06 

3700 4000 D 15 ND<3600 
ND<900 6.9 0.71 ND<900 

ND<1800 ND<8.0 ND<1.0 ND<1800 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 4.1 3.3 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 35 0.81 ND<900 
ND<900 ND<4.0 0.58 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 3100 

1800 130 3.3 1200 
ND<900 21 ND<0.50 ND<900 

600000 D 25000 D 1300 D 580000 D 
ND<.900 28 1.3 ND<900 
ND<900 24 1.6 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<900 ND<4.0 ND<0.50 ND<900 
ND<1800 ND<8.0- N0-<1.0 ND<1800 
ND<900 27 ND<0.50 ND<900 
ND<900 17 ND<0.50 ND<900 

ND<1800 ND<8.0 ND<1.0 ND<1800 
ND<1800 37 ND<1.0 ND<1800 
ND<3600 ND<16 ND<2.0 ND<3600 
ND<900 ND<4.0 0.53 .· ND<900 

ND<1800 ND<8.0 ND<1.0 ND<1800 
ND<1800 ND<8.0 ND<1.0 ND<1800 
ND<1800 360 7.7 ND<1800 
ND<1800 ND<8.0 ND<1.0 ND<1800 
ND<3600 ND<16 ND<2.0 ND<3600 
· 83000 ND<80 12 50000 

2100 ND<8.0 ND<1.0 3100 
ND<1800 ND<8.0 ND<1.0 ND<1800 
210000 D 4300 D 260D 180000 D 

4300 15 1.8 5600 
ND<1800 ND<8.0 ND<1.0 ND<1800 

23000 1900 D 29 16000 
ND<900 34 1.2 ND<900 

680000 D 23000 D 1700D 600000 D 
ND<1800 140 ND<1.0 ND<1800 
ND<900 42 ND<0.50 ND<900 

ND<1800 ND<8.0 ND<1.0 ND<1800 
ND<900 ND<4.0 0.85 ND<900 
ND<900 54 ND<0.50 ND<900 
ND<1800 79 ND<1.0 2100 

OCVOCRWQCB004142 
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TABLE4 
VOLATILE ORGANIC COMPOUND CONCENTRATIONS IN EXTRACTED GROUNDWATER 

TPE PILOT TEST 

NORlliROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

Site 10: 
Sample ID: 

Samole Date: 
Method: 

Units: 
ANALYTE 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromoform 
Bromomethane 
n-Butylbenzene 
sec-Butvlbenzene 
Carbon disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloroorooane 
Dibromochloromethane 
1,2-Dibromoethane /EDBl 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorobromomethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1 1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1 2-Dichloroethene 
1,2-Dichlorooropane 
1,3-Dichloroorooane 
2,2-Dichloropropane 
1, 1-Dichloroorooene 
cis-1,3-Dichloroorooene 
trans-1,3-Dichloroorooene 
Ethvlbenzene 
Freon 11 (Trichlorofluoromethane) 
Freon 113 11, 1,2-trichloro-1,2,2-trifluo 
Freon 12 <Dichlorodifluoromethanel 
2-Hexanone 
lsooroovlbenzene 
lo-lsoorooyltoluene 
Methvl Ethvl Ketone 
Methyl isobutvl ketone /MIBK) 
Methvl Teri-butyl ether CMTBE) 
Methvlene chloride 
Naohthalene 
n-Proovlbenzene 
Styrene 
tert-Butvlbenzene 
1, 1, 1,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1 2 4-Trichlorobenzene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
1,2,3-Trichloroorooane 
1 2,4-Trimethylbenzene 
1,3,5-Trimethvlbenzene 
Vinvl Acetate 
Vlnvl Chloride 
o-Xvlene 
lo/m-Xylene 

NOTES: 
ID- Sample ldenliflcetlon 
µg/L- Micrograms per liter 

GW-EFFL- NMW02A 
GW-102406 

10/24/06 

ND<100 
ND<1.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<20 
ND<1.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<20 
ND<2.0 
ND<2.0 
ND<10 

2.3 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 

2.8 
ND<2.0 
ND<1.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<1.0 
ND<1.0 
ND<2.0 
ND<20 
ND<20 
ND<2.0 
ND<20 
ND<2.0 
ND<2.0 

250 
ND<20 
ND<2.0 
ND<20 
ND<20 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<2.0 
ND<10 
ND<2.0 
ND<2.0 
ND<20 
ND<1.0 
ND<2.0 
ND<2.0 

ND<1.0-Analyte not detected at reporting limit shown 

GW-EFFL- NMW11 
GW-102506 

I 10/25/06 
82608 

ua/1 

ND<50 
ND<0.50 
ND<1.0 
ND<1.0 
ND<1.0 
ND<10 
ND<1.0 
ND<1.0 
ND<10 

ND<0.50 
ND<1.0 
ND<1.0 
ND<1.0 
ND<10 
ND<1.0 
ND<1.0 
ND<5.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<0.50 

1.4 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0-

ND<0.50 
ND<0.50 
ND<1.0 
ND<10 
ND<10 
ND<1,0 
ND<10 
ND<1.0 
ND<1.0 
ND<10 
ND<10 
ND<1.0 
ND<10 
ND<10 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 

1.1 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 

6.6 
ND<S.0 
ND<1.0 
ND<1.0 
ND<10 

ND<0.50 
ND<1.0 
ND<1.0 

COMP-102606 ls a composite sample taken from the extracted groundwater storage tank 

IDW-061026 
COMP-102606 

10/26/06 

ND<50 
ND<0.50 
ND<1.0 
ND<1.0 
ND<1.0 
ND<10 
ND<1.0 
ND<1.0 
ND<10 

ND<0.50 
ND<1.0 
ND<1.0 
ND<1.0 
ND<10 
ND<1.0 
ND<1.0 
ND<5.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 

0.81 
32 

ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0-
ND<0.50 
ND<0.50 
ND<1.0 
ND<10 
ND<10 
ND<1.0 
ND<10 
ND<1.0 
ND<1.0 
ND<10 
ND<10 
ND<1.0 
ND<10 
ND<10 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 
ND<1.0 

18 
ND<1.0 
ND<1.0 
ND<1.0 

3,5 
2.5 
140 

ND<5.0 
ND<1.0 
ND<1.0 
ND<10 

ND<0.50 
ND<1.0 
ND<1.0 

, ... 
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Operation Period 
Time 

(hours) Depth to Water 

tV~,.89~'5•1rtl:Jl \;,:c ----,'i•f'.l"?); ·:0:- .. - ... 
1010 0.25 
1055 1 

1155 2 

1255 3 
1430 4.58 
1530 5.58 

NOTES: 

Baseline Observations 

bgs - Below ground surface 

msl - Mean sea level 

(feet bas) 
"''tft530 

76.57 

76.58 

76.6 

76.57 

76.57 

76.55 

At 1330, dilution valve was completely closed 

· .. ,;.·.\.' 

TABLES 
SUMMARY OF GROUNDWATER WELL MEASUREMENTS 

TPE PILOT TEST (DAY 1) 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

•, 

NMW-11 NMW-12 
Drawdown Elevation Depth to Water Drawdown 

(feet) (feet msl) (feet bas) (feet) 
Elevation 
(feet msn 

•._;\?0/00 I' C · 84.9ff I. '78:.6"6 -·.· 'bCoo' --. ' Ei2:5.t , ... 

0.04 84.92 78.58 -0.08 82.65 

0.05 84.91 78.52 -0.14 82.71 

0.07 84.89 78.47 -0.19 82.76 

0.04 84.92 78.41 -0.25 82.82 

0.04 84.92 78.35 -0.31 82.88 

0.02 84.94 78.31 -0.35 82.92 

__ ,, , 
___,i 

NMW-13 
Depth to Water Drawdown Elevation 

(feet bas) (feet) (feet msl) 
-·--·· '7"(3$,' -. 

_< To.oo. -- · ,. · :sas.iia/ ,, 
77.30 -0.05 83.93 
77.28 -0.07 83.95 

77.23 -0.12 84.00 

77.19 -0.16 84.04 

77.13 -0.22 84.10 

77.11 -0.24 84.12 

,; 

<\ l-r-Jl'l\\l!s,i,--1"'1!l-•-"'IW-'1i, ,,,.,.,.-, ... .,,,..,.,._. .. ,.,_,,_,1,,.,.,!,al••••'"'' •• I ,•~•••~"'"" l<l\.,".,~J,., .. ,,\.,"'Qt>\~•"-•'"'~''••'"-'''"'~""'\...,.;,,,..1.,,~®,>~H,l,~..-.-,-.,,:.,,..-...01>_,,_,,.e\ .... ~W,M/i,:_,,,.,,-,.;,,,,'""" ""'"""'" •,i,-,i,,,,u,.,:,,,r,~ >M""'"""'"'""' 



0 
() 

< 
0 
() 
::::0 
~ 
0 
() 
OJ 
0 
0 
.,1:::1,. 
....lo. 
.,1:::1,. 

c.n 

TABLE 5 
SUMMARY OF GROUNDWATERWELL MEASUREMENTS 

TPE PILOT TEST (DAY 2) 

Operation Period 
Time 

(hours) Depth to Water 
(feet bas) 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12. FACILITY, ANAHEIM, CA 

NMW-11 NMW-12 
Drawdown Elevation Depth tQ Water Drawdown 

Cfeetl (feet msll (feet bas) Cfeetl 
Elevation 
(feet msl) 

l[t;;:;"'-'"''"lP ,; ' J1'/";C .,'jff Q'.'/;",; ".: .•. •·•· ··.·•• \ :,.r;--· "16.6() .. -·s-::,_ ., 0:01···· ·a4:_8Q · 77:scV ·t '•.' ~Qflq ,, .•·· a:r~~> 
0930 1 

1030 2 

1130 3 

1230 4 

1348 5.30 

1450 6.33 
1615 7.75 

NOTES: 

Baseline Observations 

bgs - Below ground surface 

msl - Mean sea level 

76.62 0.09 84.87 

76.66 0.13 84.83 

76.68 0.15 84.81 

76.69 0.16 84.80 

76.68 0.15 84.81 

- - -
- - -

At 1440, started extracting groundwater from deep screened interval of NMW-11 
" 

., 
h 1 •, ",,~,;~;,,,,,.,.~.•• <\';,..•~"""'"""IM", 1,'1';11'~:~,111,1, .. M•••~"''i""J.> r•>lf,N~!W•-•:;,~~"'"'1<111"<•;1'-~~H \/•-•I 

... 

77.86 -0.80 83.37 

77.85 -0.81 83.38 

77.81 -0.85 83.42 

77.80 -0.86 83.43 

77.77 -0.89 83.46 

77.75 -0.91 83.48 

77.75 -0.91 83.48 

NMW-13 
Depth to Water Drawdown Elevation 

(feet bgs) (feet) (feet msl) 
. •·'·> 76:9t'•· ·• I i}Q.4$' :'? c " : . · ....... 84.31 ,.·• 

76.91 -0.44 84.32 
76.91 -0.44 84.32 

76.90 -0.45 84.33 

76.89 -0.46 84.34 

76.85 -0.50 84.38 

76.84 -0.51 84.39 

76.84 -0.51 84.39 



TABLE6 
OPERATION AND PERFORMANCE MONITORING 

SVE PILOT TEST 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORME;:R Y-12 FACILITY,' ANAHEIM, CA 

SVE Operation Parameters : TPEWell 

Time 
Air Pressure Airflow 

(in.H20) (scfm) 

:O\to750' 
., <t \:;•·~:-·:·:):"' I' •.''-, : ' "i, .:,;:,. 

0755 1.05 95.92 
0805 1.00 94.83 

0820 1.10 101.37 
0835 1.15 103.55 

0850 1.15 103.55 
0920 1.25 109.00 
0950 1.25 109.00 
1000 
1015 2.10 141.70 

1030 2.05 139.52 
1045 2.05 139.52 
1100 2.00 138.43 
1130 2.05 139.52 
1200 2.10 141.70 
1215 
1230 1.80 130.80 
1245 1.80 130.80 
1315 1.80 130.80 
1345 1.85 132.98 
1415 1.85 132.98 
1420 
1435 1.55 120.99 
1450 1.60 123.17 
1505 1.55 120.99 
1520 1.50 119.90 
1550 1.55 120.99 
1620 1.50 120.99 
1630 

NOTES: 

'I Baseline Observations 

SVE- Soil vapor extraction 
TPE- Two-phase extraction 
in. H2O- Inches of water 

scfm- Standard cubic feet per minute 
in. Hg- Inches of mercury 
"F- Degrees Fahrenheit 
gpm- Gallons per minute 

Inlet/Outlet 
Vacuum 
(in.Hg) 

Temperature 
("F) 

-~:: :· ,•·· ,, .. -
18.0 168/68 

18.0 185/69 

18.0 192/71 
18.5 195/73 

19.0 197/74 

17.5 198/77 
17.5 200/78 

10.0 194/82 

10.0 193/84 
10.0 193/86 

10.0 193/87 
10.5 195/88 
10.5 196/91 

12.5 200/91 

12.5 201/92 
12.5 201/92 

12.5 202/93 
13.0 202/92 

15.0 204/88 
15.0 205/88 
15.0 205/89 

15.0 205/88 

15.0 203/87 

15.0 203/88 

Blower NMW-11 
Casing Pressufe 

Vacuum 
(in.Hg) 

NMW-2A 
(in.Hg) Deep 

: ·.--· .,, r:•· 

" 
,, - - C -

20.0 1.0 0.0 5.5 
20.5' 1.0 0.3 5.9 
20.5 1.0 0.5 6.7 
21.5 · 1.0 0.7 6.8 
23.0, 1.0 0.8 7.4 
22.5 1.0 1.1 8.4 
22.5 • 1.0 ' 1.1 8.4 

INLET VACUUM DECREASED TO 10 IN. HG 

15.5 1.0 1.7 14.2 
15.5 1.0 1.7 14.3 
16.0 0.0 

' 
1.9 14.4 

15.5 0.0 1.9 14.4 
16.0 0.0 2.0 14.3 
16.5 ', 0.0 

' 
1.9 14.2 

INLET VACUUM INCREASED TO 12.5 IN. HG 

17.5 0.0 1.8 12.6 
17.5 0.0 1.7 12.4 

17.0 0.0 ! 1.7 12.3 
17.5 0.0 1.6 12.2 
17.5 0.0 ' 

1.3 11.7 
INLET VACUUM INCREASED TO 15 IN. HG 

19.5 0.0 1.3 10.0 

20.0 0.0 1.2 9.9 
20.0 ' 0.0 0.8 9.9 
20.0 0.0 1.2 9.8 
19.5 0.0 1.1 9.7 
20.5 0.0 0.9 9.5 

' 
SVE SYSTEM SHUT DOWN 

.,,., .. 'I'" 

.. -.-

Groundwater Monitoring Well Vacuum 
(in.H20) 

NMW-12 

Shallow Deep 

"" 
/ """, - "• .•,.· '" 

1.0 0.0 

1.2 0.0 
1.5 0.0 

1.7 0.0 
1.8 0.0 

2.2 0.0 
2.2 0.0 

3.2 2.9 

3.2 3.0 
3.3 3.1 

3.4 3.0 
3.4 3.1 

3.4 3.1 

3.1 2.5 
3 2.4 

2.9 2.1 
2.8 1.6 
2.5 1.3 

2.3 1.7 
2.2 1.1 
2.2 1.2 

2.2 1.3 

2.1 1.7 

1.9 0.8 

... ~-'•--"'• L 1 --·,.: .. , _ ... -·-

NMW-13 

Shallow Deep 

.-
.: <" "' ,. ' -

0.6 0.0 

0.7 0.0 
1.0 0.0 

1.1 0.0 
1.4 0.0 

1.5 0.0 
1.5 0.0 

2.0 0.0 

2.0 0.0 
2.1 0.0 

2.2 0.0 
2.3 0.0 

2.2 0.0 

2.1 0.0 
2 0.0 

1.9 0.0 

1.7 0.0 

1.5 0.0 

1.3 0.0 
1.3 0.0 
1.3 0.0 

1.2 0.0 

1.2 0.0 

1.1 0.0 

' ,, 1-.., .... ___ ., __ ,.,,(._, _ __.,.,~,.;.,.,,i,.,, .. -, ...... , .. "1"••1.-1.,, ........ ,11 •• ,-.. ., ...... , ..... ---~ ,. .... ,,. ... ,,. ._ •·,·-"""•'•' ..... , .... ,., .. -•---'·•·• ......... _,,.,, .......... , ........ ~.~"-""'""--'""'-•~--<'1,,t•·• .. ···" ..... ''''' ........ ,, .... . 
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TABLE 7 
FIELD VAPOR v6c CONCENTRATIONS (PID) 

- SVE PILOT TEST 

NORTHROP GRUMMAN SYSTEMS CORPORATION 
FORMER Y-12 FACILITY, ANAHEIM, CA 

Operation Period 
PID Measurements 

(hours) 
(ppmv) 

Before Carbon Vessels After Carbon Vessels 

0755 0.08 
0800 0.17 
0805 0.25 
0810 0.33 
0815 0.42 
0820 0.50 
0825 0.58 
0830 0.67 
0835 0.75 
0840 0.83 
0845 0.92 
0850 1.00 
0905 1.25 
0920 1.50 
0935 1.75 
0950 2.00 
1015 2.42 
1030 - ·-·-· ·--

2.61 
------

1045 2.92 
1100 3.17 
1130 3.67 
1200 I 4.17··-
1230 4.67 
1245 4.92 
1300 5.17 
1315 5.42 
1345 5.92 
1415 6.42 
1435 6.75 
1450 7.00 
1505 7.25 
1520 7.50 
1550 8.00 
1620 8.50 

NOTES: 
PID- Photoionization detector 

ppmv - Parts per million by volume 

-

>9999 1.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 0.0 
>9999 

- -- .. - 0.2 -- --

>9999 0.4 
>9999 0.5 
>9999 1.4 

... 

>9999 -,cc 0.5 --,--,,_-. 

>9999 0.6 
>9999 0.8 
>9999 1.2 
>9999 1.7 
>9999 0.9 
>9999 1.9 
>9999 0.8 
>9999 0.9 
>9999 0.9 
>9999 0.8 
>9999 1.2 
>9999 1.2 

OCVOCRWQCB00414 7 
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FORMER Y-12 FACILITY 
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MW-10♦ 

NMW-10A/10B/10C 
(70.82) 

Jl _. 
i-..J 

-l _,. 
-~ 

-l _. 
.O'> 

EASTORANGETHORPE AVENUE 

/ 
PROPERTY LINE 

FORMER WASTE 
ACCUMULATION AREA 

NMW-3 

(72.48::: 

NMW-3A 
DRY 

FORMER 
QUENCH 
TANKS 

FORMER 
VAPOR 
DEGREASER 

REFERENCE: FlGURE MODIFIED FROM ENVIRONMENTAL ENGINEERING ANO CONTRACTING. INC., 2008, FIGURE 2 ANO FROM URS. 2004. 

LEGEND: 

♦ MONITORING WELL CLUSTER 

(11.5s) GROUNDWATER ELEVATION (IN FEET MSL) 

GROUNDWATER EQUIPOTENTIAL LINE Cl=0.2 
71.4- FEET, UPPER SHALLOW ZONE OF UPPER 

AQUIFER, MEASURED JAN. 9, 2006. 

WELL IN PERCHED ZONE AND IS NOT USED 
FOR GROUNDWATER CONTOURS 

CMT-01 LOCATION 

o OCWD MONITORING WELL 

• 
PILOT TEST WELL 

SOIL BORING 

0 200' 400' 

GRAPHIC SCALE 

NORTHROP GRUMMAN CORPORATION 
FORMER Y-12 FACILITY 
ANAHEIM, CALIFORNIA 

TPE/SVE PILOT TEST 

MONITORING WELL LOCATION MAP 

~ ARCADIS BBLES 
FIGURE 

2 
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Figure 3 
VOC Inlet Concentrations and Removal on Day 1 

TPE Pilot Test 

Northrop Grumman Systems Corporation 
Former Y-12 Facility, Anaheim, CA 
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VOC Inlet Concentrations and Removal on Day 2 
TPE Pilot Test 

Northrop Grumman Systems Corporation 
Former Y-12 Facility, Anaheim, CA 
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Groundwater Elevation and Drawdown in Monitoring Wells on Day 2 
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Date Start/Finish: 1 0/9/2006-1 0/9/2006 
Drilling Company: Cascade Drilling, Inc. 
Driller's Name: Orville Waters 
Drilling Method: HSA 
Bit Size: 6" OD 

-AugerSize:- 8"-OD --- --- -- - ----

Rig Type: CME-85 
Sampling Method: 2" ID Split Spoon 

<ii E 
0. 

.Q 8 E "C ::, <U ,;::- ~ z ii <U <II 
C: E ~ 0. !!l <U 
::, <II "' C: "C 
c:: Cf) ~ "C ::, 0 

<II 0 <U (.) 
:r: <U 'iii ~ <U (.) ::, 

Cf) 1- ii C: :c ;:: "ffi 
0.. E 0 (.) 

<U 0 0 =r Cf) w <II E <U 
0 Cf) c:: 0:: ffi z ::> 

NA NA NA NA NA 

5 

10 

15 

20 

Northing: NM 
Easting: NM 
Casing Elevation: NM 

Borehole Depth: 95'bgs 
- - -- - -- Surface Elevation:_ NM _ __ 

Description By: Maher Zein 

C: 
E 
::, 
0 
(.) Stratigraphic Description 
0 ·a, 
0 
0 
<U 
0 

Concrete surface, hand auger to 6' 

-

Well/Boring ID: NMW-11 

Client: Northrop Grumman 
Former Y-12 Facility 
Anaheim, CA 

Location: -30TE:-6rangethorpe-Ave:· 
- -- ~---

Anaheim, CA 

Well/Boring 

Construction 

Flush-mounted 12" 
Traffic-rated well 
vault 

Class A Concrete 
Seal 

2" Diam, Sch 40 
PVC Casing 

Grout: Portland 
with 5% bentonite 

Cl.A y_ (CL), dark_grayish_ browo (WY_4/2),_mQ[st, 20°Lo_ sUt, Jq_w RLast]l:ity __ _ 

' i 
-- --- ! 

J_ 

I 
i 
t 
i 

l -- ---- ------- -- ---- --l 
25 

30 

35 

40 

45 

2.8 P-SM =: ;-:-: SAND with Silt (SP-SM), olive brown (2.5Y 4/4), dry, med.-grained sand, trace 
:..:.::-:--: gravel 

:-:-_·.·_ #2/12 Sand 
. . . (28'-72') 

tcal'-'--'-4-----+:-..:....:..'- 2" Diam, 0.010 Slot 
Screen, Sch 40 
PVC (30' - 70') 

BBL 
Remarks: bgs = below ground surface 

ID= inside diameter 
OD = outside diameter 
NM = Not Measured 

SAA = Same as above 
med.= medium 
HSA = Hollow Stem Auger 
NA = Not Applicable/Available 

~ an AR(ADIS company 
Groundwater encountered during drilling at 85' bgs 
Note: Cuttings were described at 20-foot intervals. See nearby wells NMW-12 
and NMW-13 for complete lithologic descriptions. 

Project: 37134.002 
Data File: NMW-11.dat 

Template: F:\ibm\NORTHROP\Y12 Anaheim\6 Notes and Data\Anaheim_2006.ldf 
Date: 03/07/2007 

Page: 1 of2 
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Date Start/Finish: 10/9/2006-10/9/2006 
Drilling Company: Cascade Drilling, Inc. 
Driller's Name: Orville Waters 
Drilling Method: HSA 
Bit Size: 6" OD 
Auger Size: s·~ OD 
Rig Type: CME-85 
Sampling Method: 2" ID Split Spoon 

~ E a. ..c .a, E '"O 
;;J .l!! 'fil' ~ z a. 

~ 
Ill E C: E a. Q) 

;;J Ill 
,,, '"O 

0:: (/) ~ '"O ;;J 0 
Ill 0 Q) 0 

I Q) 

~ 
g! Q) 0 ;;J (/) I- a. 8 I ~ ~ 0.. E 0 

w Ill ~ Q) 0 0 (/) 

0 (/) 0:: a: 00 z ::, 

NA NA NA NA NA 

50 

55 

60 
7.1 P-S 

65 

70 

75 

80 

C: 
E 
;;J 

0 
0 
_g 
O> 
0 
0 
Q) 

0 

Northing: NM Well/Boring ID: NMW-11 
Easting: NM 
Casing Elevation: NM Client: Northrop Grumman 

FormerY-12 Facility 
Borehole Depth: 95'bgs Anaheim, CA 
Surface Elevation~ NM . -- ~---

- ·Location: 301 E'. Ora-ngethorpeAve: 
Description By: Maher Zein 

Stratigraphic Description 

SAND with Silt (SP-SM), olive brown (2.5Y 4/3), moist, med . ..grained sand, 
trace gravel 

Anaheim, CA 

Well/Boring 

Construction 

#2112 Sand 
: ::::::- (28' - 72') 

2" Diam, Sch 40 
PVC Casing 

Bentonite Seal 

2.7 P-SM · · · SAND with Clay (SP-SC), dark olive brown (2.5Y 3/3), moist, med.- to coarse
. . : · grained sand, trace gravel 

85 

90 

95 

BBL 
~ an .ARCADIS company 

Terminate borehole at 95' bgs. Construct groundwater monitoring well. 

Remarks: bgs = below ground surface 
ID = Inside diameter 
OD = outside diameter 
NM = Not Measured 

SAA = Same as above 
med. = medium 
HSA = Hollow Stem Auger 
NA = Not Applicable/Available 

Groundwater encountered during drilling at 85' bgs 
Note: Cuttings were described at 20-foot Intervals. See nearby wells NMW-12 
and NMW-13 for complete lithologic descriptions. 

Project: 37134.002 
Data File: NMW-11.dat 

Template: F:\ibm\NORTHROP\Y12 Anaheim\6 Notes and Data\Anaheim_2006.ldf 
Date: 03/07/2007 

Page: 2of2 
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Date Start/Finish: 10/5/2006-10/5/2006 
Drilling Company: Cascade Drilling, Inc. 
Driller's Name: Todd Mecham 
Drilling Method: Sonic 
Bit Size: 6" OD 
Auger Size: NA- - ---------- -

Rig Type: Sonic 50K 
Sampling Method: NA 

~ E 
C. 

.Q -9, E -0 ::, Q) 0 8 z 0. Q) 

E ~ 
(13 

~ Q) C: C. 
::, (13 VJ -0 
a:: ~ -0 ::, 0 en (13 0 Q) (.) 

J: Q) m g? Q) (.) ::, en I- 0. J: i\j C: 0 ~ (.) a.. E 0 ? w -Si Q) 0 en (13 1[ in z 0 en .5 a:: :::> 

NA NA NA NA 

5 ML 

10 SW 

SM 

15 

20 

25 

SP 

30 

35 

- __ , 

C: 
E ::, 
0 
(.) 
0 

"8> 
0 
0 
Q) 
(9 

Northing: NM Well/Boring ID: NMW-12 
Easting: NM 
Casing Elevation: NM Client: Northrop Grumman 

FormerY-12 Facility 
Borehole Depth: 95' bgs Anaheim, CA 

-Surface-Elevation:. NM_ ---

C:ocatiori: 301 E. Orangethorpe-Ave. 
--

Description By: Colin Enssle 

Stratigraphic Description 

Road base top 12". hand auger to approximately 7' 

SAND with Silt (SP-SM). dark brown. loose, moist, 10% silt, very fine- to 
med.-grained sand, 10% coarse-grained sand, trace gravel 

Sandy SILT (ML), dark brown, med. dense, moist, 10% clay, very fine-to 
fine-grained sand, trace med- to coarse-grained sand 

Increasing clay (25%) 

Descreasing clay (10%) 

SAND (SW}, light brown, loose, moist, trace fine silt, fine- to coarse-grained 
sand, fine gravel 

Silty SAND (SM), dark brown, med. dense, moist, 25% silt, very fine- to fine
grained sand, no odor 

Becomes lighter brown, 10% clay, increasing med-grained sand 

Becomes trace clay, very fine-to med.-grained sand with 10% coarse
grained sand 

Silty SAND (SM), light brown, lo;;;;,: ;,,oist~ver1,-fine:to med.:grainect sand, 
trace coarse-grained sand, no odor 

Sandy SILT (ML). brown, med. dense, moist, trace clay, very fine-to fine
grained sand 

SAND (SP), light brown, loose, moist, trace silt, fine- to med_-grained sand, 
no odor 

Increasing moist to dry, coarse-grained sand (20%) 

Anaheim, CA 

Well/Boring 

Construction 

Flush-mounted 12" 
Traffic-rated well 
vault 

Class A Concrete 
Seal 

2" Diam, Sch 40 
PVC Casing 

Grout: Portland 
with 5% bentonite 

:-:-_·.·_ #2112 Sand 
. . . (28'-72') 

Becomes very loose, moist, increasing very fine-to fine-grained sand (50%), 
1---:s=c-+-- no coarse-grained sand 

l==r.-:--:-:t-+~:-;--- 2" Diam, 0.010 Slot 

40 SP 

45 

BBL 
~ an ARCADIS company 

.. .. . . . . .. . . 

. . .. . . . . 

Clayey SAND (SC), brown with mottled dark brown, dense, moist, 50% clay, 
25% silt, very fine- to fine-grained sand 

Becomes very loose, trace silt 

SAND (SP), light brown with lenses of mottled dark brown Sandy SILT, 
loose, moist, trace silt, very fine- to fine-grained sand, no odor. Becomes 
fine- to med.-gralned sand . 

Remarks: bgs = below ground surface 
ID = inside diameter 
OD = outside diameter 
NM = Not Measured 

SAA = Same as above 
med. = medium 
HSA = Hollow Stem Auger 
NA = Not Applicable/Available 

Groundwater encountered during drilling at 83.34' bgs (shallow) 

Project: 37134.002 
Data File: NMW-12.dat 

Template: F:\ibm\NORTHROP\Y12 Anaheim\6 Notes and Data\Anaheim_2006.ldf 
Date: 03/07/2007 

Screen, Sch 40 
PVC (30' - 70') 

Page: 1 of2 
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Date Start/Finish: 10/5/2006-10/5/2006 
Drilling Company: Cascade Drilling, Inc. 
Driller's Name: Todd Mecham 
Drllling Method: Sonic 
Bit Size: 6" OD 
Auger-Size:- -NA -- -

Rig Type: Sonic 50K 
Sampling Method: NA 

~ E a. 
.Q .a, E -0 ::, ! :0- 8 z Q) 

E ~ 
113 

~ C: a. 
::, 113 t/1 

ex: rn ~ -0 ::, 
113 0 Q) :c Q) 

~ 
g? Q) (.) ::, 

I- a. :c 'iii 
Cl. E 8 ;: ::;, LU $ ~ 

Cl 0 
113 

..5 ii: m z Cl rn 
145 

NA NA 565 NA NA 

813 
50 517 

145 
328 

127 
55 464 

473 

126 

60 411 

393 

540 

203 

144 
65 87 

141 

491 
751 

70 482 

88 

239 

136 
75 94 

45 

74 
61 

226 
80 383 

770 

60 

118 
126 

85 83.4 

30.2 

87.4 

38.7 
56.3 

90 67.8 
83.5 

48.4 

44.7 
95 

Q) 
-0 
0 
(.) 

rn 
(.) 
rn 
:J 

ML 

SP 

BBL 
~ an ARCADIS company 

C: 
E 
::, 
0 
(.) 
0 ·a 
0 
0 
Q) 

Cl 

Northing: NM Well/Boring ID: NMW-12 
Easting: NM 
Casing Elevation: NM Client: Northrop Grumman 

Former Y-12 Facility 
Borehole Depth: 95' bgs Anaheim.CA 

--- ~- ----•--Surface Elevation: NM ----

rocatfon:· Jof 1=:orariQefliori:>e Ave~ 
-- -- -

Description By: Colin Enssle Anaheim, CA 

Stratigraphic Description 

Increasing coarse-grained sand 

Increasing very fine- to fine-grained sand, micaceous 

Sandy SILT (ML), dark brown with red-brown mottling, med. dense, moist, 
trace clay, very fine-to fine-grained sand, no odor 

SAND (SP), light brown, very loose, moist, trace silt, very fine- to fine-grained 
sand, trace coarse-grained sand and gravel 

SAA, becomes drier, no coarse-grained sand, no gravel 

Silty SAND (SM), olive, loose, moist, 20% silt, very fine- to fine-grained sand, 
micaceous, no odor 

SAA, med. dense, 50% silt 

SAA, dark brown to dark gray, dense, 20% clay 

Silty SAND (SM), olive gray, loose, moist, very fine- to med.-grained sand, 
micaceous, no odor 

SAND (SP), light olive brown, loose, moist, trace silt, fine-to med.-grained 
sand, no odor 

Silty CLAY (CL), dark brown with gray mottling, firm, moist, trace fine- to 
med.-grained sand, no odor 

Silty SAND (SM), olive brown, loose, moist, 20% silt, very fine- to med.
grained sand, no odor 

-sandy s1L, (ML). darfl5r6wn, mad:-aense.maist; veiyfliie:fo 1,ne:grained -
sand, no odor 

SAA, dense, increasing med.-grained sand, trace coarse-grained sand 

Silty CLAY (CL), dark brown with gray mottling, med. dense, moist, trace 
med. - and coarse-grained sand 

SAA, less silt, dense clay 

Sandy CLAY (CL), mottled dark gray and brown, firm, moist, 20% silt, very 
fine- to med.-grained sand, trace coarse-grained sand and fine gravel, no 
odor 

Sandy SILT (ML), dark brown, firm, moist, 10% clay, very fine- to fine
grained sand, no odor 

Sandy CLAY with Silt (CL), dark brown with dark gray mottling, dense, moist, 
fine- to med.- grained sand, trace coarse-grained sand, fine gravel 

Sandy SILT (ML), dark brown, firm, moist, 30% clay, very fine- to med.
grained sand, 10% coarse-grained sand, trace fine gravel, no odor 

SAA, no trace fine gravel 

Terminate borehole at 95' bgs. Construct groundwater monitoring well. 

Remarks: bgs = below ground surface 
ID= inside diameter 
OD = outside diameter 

SAA = Same as above 
med. = medium 
HSA = Hollow Stem Auger 

Well/Boring 

Construction 

. . . #2/12 Sand 
: : : : :::-:- (28' - 72') 

2" Diam, Sch 40 
PVC Casing 

Bentonite Seal 

NM = Not Measured NA = Not Applicable/Available 

Groundwater encountered during drilling at 83.34' bgs (shallow) 

Project: 37134.002 
Data File: NMW-12.dat 

Template: F:\ibm\NORTHROP\Y12 Anaheim\6 Notes and Data\Anaheim_2006. ldf 
Date: 03/07/2007 

Page: 2of2 
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Date Start/Finish: 10/3/2006-10/4/2006 
Drilling Company: Cascade Drilling, Inc. 
Driller's Name: Todd Mecham 
Drilling Method: Sonic 
Bit Size: 6" OD 
Auger- Size: NA--- - --
Rig Type: Sonic 50K 
Sampling Method: 

J: 
I
Q. 
w 
0 

5 

li; 
.Q 
E 
:::, 
z 
C 
:::, 

er: 
(I) 

ii 
E ., 
(/) 

NA 

al 
ii 
E ., 
(/) 

'iii 
~ 
J!! 
£ 

NA 

NA 

e 
Q. 
_e, 

C 8 (I) 

~ 
., 
Q. 

"' ~ "C ., 
~ (I) 

8 J: 
(I) 0 
er: a: 

$l 
C 
:::, 
0 (I) 

C.) :::, 

~ iii 
0 ? 
ffi z 

NA NA 

--

(I) 
"C 
0 

C.) 
(/) 
C.) 
(/) 
::::> 

SP 

Northing: NM 
Easting: NM 
Casing Elevation: NM 

Borehole Depth: 95'bgs 
------ Surface Elevation:.NM -- --------

Description By: Colin Enssle 

C 
E 
:::, 
0 
C.) Stratigraphic Description 
0 ·g, 
0 
(I) 

Cl 

" 

Well/Boring ID: NMW-13 

Client: Northrop Grumman 
FormerY-12 Facility 
Anaheim, CA 

-- : - ----
Location: 3of 1::: 6rangetfiorpeAve. -

-- - 1-•~ 

Anaheim, CA 

Well/Boring 

Construction 

Flush-mounted 12" 
Traffic-rated well 
vault 

· '.A' Road base ~1'. Hand auger to ~7'. 

0~ 
.. . . .. . . . . .. . . .. 

SAND (SP), dark brown, very loose, dry. trace silt, fine-to med.-grained sand, 
trace coarse gravel, subrounded, little micaceous 

Becomes loose, slightly moist, little silt 

Class A Concrete 
Seal 

2" Diam, Sch 40 
PVC Casing 

P-SM :.:.: :-;-: SAND with Silt (SP-SM), dark brown, med. dense, some clay, little fine to med. 
gravel 

10 

15 

20 

25 

30 

35 

40 

45 

ML 

SM 

SP 

SM 

SP 

BBL 
~ an ARCADIS company 

.. .. 

.. .. . . . . .. . . 

.. . . 
.. . . . . . . . . . . 
.. .. .. . . . . .. .. . . .. . . .. . . .. . . . . 
.. .. 

SAA, no clay, trace fine gravel 

SAA, increasing silt and sand, loose 

SILT (ML), dark brown, slightly moist, firm, little sand 

SAA, darker brown, trace gravel 

Silty SAND (SM), dark brown with trace olive gray, med. dense, moist, fine- to 
med.-grained sand, trace coarse gravel, little micaceous 

SAND (SP), brown, loose, moist, trace clay and silt, very fine- to finei)rained 
sand 

SAA, increasing silt and very fine-grained sand 

SAA, decreasing silt and very fine-grained sand 

SAND (SP), brown, very loose, dark brown clay lenses, very fine-to med.
rained sand, subrounded 

Silty SAND (SM), dark brown, loose, little clay, very fine- to med.i)rained sand, 
trace fine ravel 
SAND (SP), light brown, loose, med.iJrained subrounded sand, trace fine 
gravel 

SAA, little fine-grained sands 

Grout: Portland 
with 5% bentonite 

: : : :.;.,;_ #2/12 Sand 
. . ' (28'-72') 

SAA, increasing very fine- to fine-grained sand 

SAA, with mottled brown to dark brown lenses of clay and silt 1==r.;-:-"f-t,--,,.,--,.,..- 2" Diam, 0.010 Slot 

SAND (SP), light brown, very loose, moist, fine- to med.-grained sand, 
subrounded 

SAA, med.-grained sand, trace fine gravel 

SAA trace med. gravel, no odor, no cementation 

SAND (SP), light brown, loose, dry, little, silt, very fine- to fine-grained sand in 
0 ' 

Remarks: bgs = below ground surface 
ID = inside diameter 
OD = outside diameter 
NM = Not Measured 

SAA = Same as above 
med.= medium 
HSA = Hollow Stem Auger 
NA = Not Applicable/Available 

Screen, Sch 40 
PVC (30' - 70') 

Groundwater encountered during drilling at 69.39' bgs (shallow), 77.58' bgs (deep) 

Project: 37134.002 
Data File: NMW-13.dat 

Template: F:\ibm\NORTHROP\Y12 Anaheim\6 Notes and Data\Anaheim_2006.ldf 
Date: 03/07/2007 

Page: 1 of2 
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Date Start/Finish: 10/3/2006-10/4/2006 Northing: NM Well/Boring ID: NMW-13 
Drilling Company: Cascade Drilling, Inc. Easting: NM 
Drlller's Name: Todd Mecham Casing Elevation: NM Client: Northrop Grumman 
Drilling Method: Sonic Former Y-12 Facility 
Bit Size: 6" OD Borehole Depth: 95' bgs Anaheim, CA 

-Auger Size: NA - --------- Surface Elevation: NM --- --

Location: 301 E. -Orangettiorpe Ave.- -Rig Type: Sonic SOK 
Sampling Method: NA Description By: Colin Enssle Anaheim, CA 

lii E 
C. 

.Q .e, E " 
C: 

:::, Cl) 0 ~ E Well/Boring z i5. Cl) :::, 

E ~ 
Ill .l!l Cl) 0 C: C. 

:::, Ill "' C: " (.) Stratigraphic Description Construction a: (J) ~ " :::, 0 
<.) Ill 0 Cl) (.) 

:r: Cl) «i ~ Cl) (.) :::, (J) 
·a, 

I- a. :r: 
~ 

0 
0.. E i?: 8 ~ &3 0 
UJ .9l ~ 

0 0 (I) Ill .s a: ci:i z ::> C) 0 (J) 

NA NA NA NA ML Sandy SILT (ML), olive gray with brown mottling, firm, moist, clay, very fine-to 
fine-grained sand, no odor 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

199 

264 

173 

p SAND (SP), brownish red, loose, moist, fine- to med.-grained sand, trace silt 

SAND (SP), light brown, loose, moist, fine- to med.-grained sand, no odor, 5% 
cemented fraction 
SAA, becomes brown with 10% brown clay lenses throughout 

P-SM :--:-: ;:::: SAND with Silt (SP-SM), dark brown, med. dense, moist, very fine- to fine-

g~e~eiim\is'fi''//P&'ro~i odor 
SP SAND (SP), med. dense, trace clay, little silt, very fine- to fine-grained sand, 

subrounded, no odor 

SAND (SP), light brown, loose, moist, fine- to med.-grained sand 

P-SM :.:..: :-'.". SAND with Silt (SP-SM), dark brown, med. dense, moist, 25% clay, very fine
to fine-grained sand, trace med.-grained sand 

SAND (SP), brownish red, loose, moist, trace silt, fine- to med.-{lrained sand 

SAA, gray mottling, med. dense, fine-grained sand 

SAND with Clay (SP-SC), light brown, loose, moist, 10% clay, fine-to med.
rained sand, littte fine ravel 

SAND (SP), dark brown, med. dense, moist, fine- to med.-grained sand, trace 
tine gravel ·.·.·. ·.·.·.·.· · ·.· 

ffi'i-,,..f-:-,-:-=::hrnir-<.w~,=m,=tn:=,,0Nows0e,=n~e-{l"rMa"'m~e=sa~n=, ~ra~c0e~,nMe~g~ra"'v~er----+ · · · · · · · · · · 
SAA, dark brown, 20% clay, very_ fine-grained sand, trace coarse-grained sand 

Sandy CLAY (CL), dark brown, firm, moist, very fine-to med.-grained sand 

SAND (SP), light brown to red, loose, moist, trace clay, fine- to med.-grained 
sand 

• • SAND (SP), olive gray with brown mottling, loose, moist, trace clay and silt 
lenses, fine- to med.-grained sand, little coarse-grained sand, no odor 

Sandy CLAY (CL), gray, firm, moist, fine- to med.-grained sand, trace coarse
grained sand, no odor 

SAA, becomes dark brown 

Terminate borehole at 95' bgs. Construct groundwater monitoring well. 

Remarks: bgs = below ground surface 
ID = Inside diameter 
OD = outside diameter 

SAA = Same as above 
med. = medium 
HSA = Hollow Stem Auger 

#2/12 Sand 
(28' -72') 

2" Diam, Sch 40 
PVC Casing 

Bentonite Seal 

BBL NM = Not Measured NA = Not Applicable/Available 

~ an ARCADIS company 
Groundwater encountered during drilling at 69.39' bgs (shallow), 77.58' bgs (deep) 

Project: 37134.002 
Data File: NMW-13.dat 

Template: F:\lbm\NORTHROP\Y12 Anaheim\6 Notes and Data\Anaheim_2006.ldf 
Date: 03/07/2007 

Page: 2of2 
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Appendix B 

Well Permits 
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.. · CITY OF ANAHEIM 
PUBLIC UTILITIES DEPARTMENT ENVIRONMENTAL SERVICES DIVISION 

201 S. Anaheim Blvd., Suite 601, Anaheim, CA 92805 
714/765-4112, Fax: 714/765-4135 

WELL PERMIT 
· TYPE OF PERMIT: @ CONSTRUCTION 0 DESTRUCTION DA TE: Aug 28, 2006 

LOCATION OF WELL(S): Former Y-12 Facility, Northrop Grumman Corp., 301 Orangethorpe Ave., Anaheim, CA 92801-1032 

PPLICANT S NAME: WELL OWNER NAME: (Individual's Name) 

Norbert Schulz Michael Martin 

COMPANY: 
BBL, Inc. 

ADDRESS: 
4445 Eastgate Mall, Suite 200 

ITY: 

San Diego 

STATE: 

CA 

PHONE: 
858.812.2037 

OPEN UST CLEANUP CASE? CJ YES 

ZIP: 
92121 

@ No 

DUCTING FIELD ACTIVITIES AT 

COMPANY: (if applicable) 
Northrop Grumman Corporation 

ADDRESS: 

One Hornet Way 

CITY: 

El Segundo 

STATE: 

CA 

PHONE: 
301.331.1766 

ZIP: 
9024S 

PROPOSED WELL(S) 4 wells total: 3 nested monitoring, 1 CMT 

WeillD Type DIAM DEPTH SCREEN 
(INCHES) (FEET) INTERVALS 

NMW-11 A,8 Monitoring Slnches 9S ftbgs 30-70', 80-95' 

NMW-12A,8 Monitoring 8inches 9S ft bgs 30-70', 80-95' 

NMW-13A,B Monitoring Sinches · 9s rtbgs 30.,0•; 80-95'~ 

CMT-01 A,B,C,O CMT 6inches 200ft bgs 8S-95', 120-

130', 150-lqfs' 

190-200'. 

LENGTH OF TIME WELL TO REMAIN IN USE: £_., e.,\ 

WELL FEE $100 per permit, $75 per well (upto 10wells per permit) 

I HEREBY AGREE TO COMPLY WITH ALL ORDINANCES, RULES AND .;.T..;;.OT.;.;A.;,;L;..;cF..;;;E;;;;;E..;;;D..;;.U;;;;,E==(4=•$=7=5l=+=$=l0=0===$4=00=========

REGUlATIONS OF THE CITY OF ANAHEIM AND THE STATE OF 
CALIFORNIA PERTAINING TO WELL CONSTRUCTION AND 
DESTRUCTION. I ATTEST TH I AM AUTHORIZED TO SIGN ON 

BEHALF OF THE PR ERTY ER AND/OR WELL OWNER. 

INSPECTED BY DATE 

PAYMENT RECEIVED ANO PERMIT AUTHORIZED: 

AUTHORIZING AGENT DATE 

UNLESS SIGNED .AND DATED BY THE AUTHORIZING AGENT, THE 
WELL PERMIT IS NOT VALID, 

WELL PERMIT NO • · ·. 0 'l$ 

--""-~- -- -
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'. I FROM :SEI BorreGo Spgs CA FAX NO. :7b0 767 0777 

SOUTH COAST AIR DUALITY MANAG[MENT DtSTRlCT 
21865 East Copley Drive.~,' I.JiantcJfld But: GA 9176$ 

PERMIT TO CONSTRUCT/OPERATE 

Aug. 24 2006 09!54AM P2 

This initial permit must be ren.ewed ANNlJALL Y unless the equipment is moved, or changes ownership. 
-If the billin3 for annual renewal foe (Rule 30 J .t) is not ree11ivcd by the expiration date, c:ontoct the District. 

LEGAl. OWNER 
OR OPERATOR: SLABY SALES COMPANY 

POBOX903 
BORRBOO SPIUNGS, CA 92004 

1D 121810 

• l 

1 j Equipment Loe11tion: VARIOUS LOCA TtONS 

• l 
I 

d 

, I 
l i 

, l 
i 

d 
d 
u 
u 

Equipment Description: 

UNDERGROUND CONTAMJNATED SOIL VAPOR EXTRACTION AND CONTROL SYSTEM CONSlSTINO OF: 

I. 

2. 

3. 

4. 

VAPOR EXTRACTION WELLS. 

SEPARATOR, VAPOR/LIQUID. 

BLOWF.R, MAXJMUM fLOW RA Tf. OF 250 SCFM. 

TWO CARBON ADSOJlBBRS, CANNISTER-TYPE, JN SBRIBS, EACH WlTH AT LEAST 1000 
POUNDS OF ACTIVATED CARBON. 

Conditions: 

I) 

2) 

3) 

4) 

OPERATION OF Tl:IIS EQUIPMENT SHALL BE CONDUCTED 1N ACCORDANCF.: WITH ALL DATA 
AND SPECIFICATIONS SUBMl'JT.ED WITH THE APPi .I CATION UNDER WHICH THIS PERMIT IS 
JSSUED UNLESS OTHERWISE N01'ED BEJ..OW. 

Tl-US EQUIPMENi SHALL BE PROPERLY MAINTAINF.O ANC> KEPT IN OOOD OPERA ilNO 
CONl)JTlON A1' ALL TIMES. 

IDENTJFICATION TAGS OR NAMEPLArES SHALL DE DlSPLA YED ON THc 6QUIPMENT TO SHOW 
MANUFACTURER MODEL NO. AND SF.RIAL NO. THE TAGS OR NAM.EPLA res SHALi, BE ISSUED 
BY THE MANUFACTURER ANO SHALL BE AFFIXliO TO THE EQUIPMENT IN A PERMANENT AND 
CONSPICUOUS LOCATION. 

CURRBNT CONTAC'r P6RSON1S NAME, COMPANY AND'PHONE NUMBF.R SHALL BE DJSPI..AVED 
lN A PERMANENT AND CONSPICUOUS LOCATION, 

ORIGINAL 
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FROM :SEI BorreGo Spgs CA FAX NO. :760 767 0777 Aug. 24 2006 09:SSAM P3 

■ M•Dth 

5) 

6) 

8) 

9) 

SOUTH COAST AIR QUALITY MANAGEMENT OISTRIC·r 
21865Easl Copley f)rive. Dit1ff1nnd Bi.11, CA 91765 

P.ERMIT TO CONSTRUCT/OP.ERA T.E 

·CONTINtJATION OF PERMIT TO CONSTilUCT/OPERATB 

pnge l 
PctmilNo. 
R-F4SS6' 
A/N 390569 

FIVE DAYS AFTER. THE EQUIPMENT 18 PLACED INTO OPcRATION AT A NEW SITE, Tl-ffi AQMD 
SHAU. BE NOTIFIED VIA PHONJ:: AT I "877-8 l 0•6995 OF nIE FOLLOWIN<i: 

A. THf. PBRMIT NUMBER OF THE fiQUJPM~NT. 
0. NAME AND PHONE NUMBF.R OF THE CONTACT PERSON. 
C. THB LOCATION WHERE THB EQUIPMENf WILL BE OPflRA TED. 
O. THE BSTIMA THO TIME 'fHF. EQUIPMENT WJJ .I. BB OPERATED AT THI::: LOCATION. 
E. DESCRIPTION OF THE PROJECl. 
F. IF Ll3SS THAN l/4 MILE, THti DISTANCE TO 'l'HE NEAREST SEN~JTIVE RBCBPTOR 

(LONG n!RM HEALTH CARE FACILITY. REHABlLlTATION CENTERS, CONVALESCENT 
CENTBRS, RETlREMl!.N'f HOMES, R.ESIDE.NCES. SCHOOI..S ORADES K THRU 12, 
PLAVOROUNDS, CHILO CARE CENTERS AND ATHLETIC FACILITIES). 

THIS EQUIPMENT SHALL NOT BE OPcRATED AT THE SAME LOCATION MORE -rflAN TWELVil 
CONSECUTIVE MONTHS. ANY EQUIPMENT THAT REPLACES TllE F.QUIPMBNT AT A SITE AND IS 
JNTllNDED TO PERFORM THE SAME FUNCTION AS TI-IB EQUIPMENT BEING REPLACED SHAI.L 
BE lNCLUl>ED IN CA l,CULA TING THE TIMF. PERIOD. 

UPON COMPU:1'10N, ANY VAPOi EXTRACTION WELLS AND DUC::TS SHALL BB CAPPED TO 
PREVBNT VAPORS FROM VENTING TO THE ATMOSPHBRE. VAPORS SHALL NOT BE EXTRACTED 
FROM THR SOIL UNLESS 1'H1.;¥ ARE Vl.~NTED TO THE VAPOK CON1'ROL SYSTEM, WITH NO 
DETECTABLE l.EAK BETWEEN THF. oun,r.·r OF THJ::ttJ.OWER. AND THEOUTJ...'F.TOF THE VAPOR 
CONTROL SYSTEM. 

A FLOW INDJCA ToffsHA.Lf.BE INS'l'ALLED ANO MAiNtAINED At THE fNLET to THE V.APOR 
CONTROL SYSTEM TO INDICATE THE FLOW RA TE IN STANDARD CUBIC .FEET PER MINUTE 
(SCFM). IN CASE A .flRBSSURli SCNSOR DUVICF. IS USl::D IN PLACE OF THE Fl.OW INDJCATOJt, A 
CONVERSION CHART SHAU. BE POSTED ON THE EQUJPMtiNT TO INDICATE THE FLOW RA TE (IN 
CFM) CORRESPONDING TO nm PRESSURF. READJNO. 

11-IE TOTAL Fl.OW RA TE AT Tl-IE INLF.T TO THE VAPOR CONTROL SYSTEM SHALL NOT EXCEED 
250 SCPM. 

THE T01'Al. lNLE"f CONCF.NTRATION SHALL NOT EXCilED 10.000 PPMV AS HEXANE. 

ORIGINAL 
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FROM :SE! B~rreGo Spgs CA FAX NO. !760 767 111777 Aug. 24 2006 09:SSAM P4 

·■··. .. 
SOUTH COAST AIH QUALITY MAN/\GCMENf OISTH!CT 

?.1865 E1:tst Copley Drive, Diamond Bae CA !:rt 765 

.PERMIT TO CONSTRUCT/OPERATE 

page 3 
,,crmilNo. 
RMF4S563 
A/N 390569 dMl.if 

i I) 

· ,(?ONTJNUATION OF PERMIT TO CONSTRUCT/OPERA TE 
... .':'.'. ·. : ·i;\=f:',i\·:,_~j 

·t:::,.:;1::::::·;-: .. ,)!'./f.\i./11;.AiJ 

THE VOLATILE ORGANIC COMPOUNDS (VOC) CONCcNTRA nONS AT TH£ fNLE'rS TO THE 
PRIMARY ADSORHER ANO THE HNAJ. ADSORB&:R ANO THE OlJTLET FROM nrn FINAL 
ADSORDBR SHALL BE MEASURED ON THH FOJ.LOWlNO FRBQU.ENCY: 

DURING FIRST 48 Ji()URS Of OP.BRATION: 
TWO CONSECUTIVE lNl.ET 
CONCENTRATIONS {PPMV) 
>SOOO 
5000 • 2501 
2500 • 1251 
12.50-601 
<600 

TIME INTERVAL (HOURS) UNTIL 
NEXT MEASUREMENT 

2HOURS 
4HOURS 
&HOURS 
12HOURS 
24HOURS 

APTER THE rtJRST 411 HOURS OF OPERArtON AND UNTIL THE liND O.f' THE FIRST TWO WEEKS O.F 
OPERATION, MEASUREMENTS SHALL DE TAKEN DAii.Y. AFfBR THE FIRST TWO WEEKS OF 
OPERATION, MSASURF.MENTS SHALL BE TAKEN ONCE Pt:R WEEK. 

CONCHNTRA TlONS SHALL 8E MONITORED USlNCi A PIO WHEN TREATING CHLORINATED
CONTAMINATED SJTES, A FID WHEN TREATING PETROLEUM HYDROCARRON•CON'l'AMINATED 
-sJTES OR ANAQMD APPROVED ORGANlC VAPOR ANALYZER (OVA)CALIBRATED IN PARTS PER 
MILl,ION BY VOLUME (PPMV) OF HEXANF. (IF ANOTHF.R CALIDRATTNG I\Ol!NT IS USF.P IT 
SHALL BE CORRELA TED TO AND F.XPRcSSEO AS H.E!XANP.). 

12) A SAMPLE OF THE VAPOR (JNCLUDING DILUTION AIR) IN THE INLET TO THE PRIMARY 
ADSORBER AND nm OUTLET PROM nJF. FINAL ADSORB ER SHALL BE COLLECTED FOi\ - -- . 
LABORATORY ANALYSIS USINO APPROVED Ml3TIIODS(IN CASES OF PROJECTS WHICH ARE 
COMPLHTED WITHIN flVE PA VS, CAJ .ORI METRJC TUDliS SHAJ.L BE USED) IN THE FIRST 48 
HOURS OP OPBRATlON AND Tl-JF.N ONCE A MONTH 'l'HEREAFTBR. SAMPLES SHALL UB 
COJ..LECT8D CONCURRENTLY wrm voe MONITORING. SAMPJ.F.S SHALL 8li ANAl~YZED FOR 
TOTAL voe (EXCEPT FOR PROJECTS COMPU~TED WITHIN 5 DAYS) AND FOR £ACH OF THE 
COMPOUNDS IDENTIFIED lN CONornoN 14 WffH THE EXCEPTION OF COMPOUNDS ANALYZED 
IN THI! SITE ASSESSMENT AND FOtJND 1'0 BE NON-DIJl'BCT ABLE. 

13) 

14) 

THE voe C()NCENTRA TION MEAStJR~D AT THF. OUTLET OF THI! VAPOR CONTROL s VSTEM 
SHALL N01' EXCEED 10 PPMV AS HEXANF.. 

BASED ON THEDJSTANCB FROM 'l'HE EQUIPMcNTTO THF.NEARllST SENSlTIVE RECEP1'0R, THE 
CONCENTRATION OF THE FOLLOWING 1401 TOXICS, IN PPMV,ATTHE OUTL.ETOFTIIEFINAL 
ADSORBER SHALL NOT EXCEED THF. FOLLOWJNQ 1.IMITS: 

METERS 

25<49 
50<74 
75<99 
100<199 
>-200 

BENZENE, FOR OASOJ .TNE 
CONTAMlNATBD SJTF.S 

0.29 
0.63 
1.17 
t.9 
2,1 

ORIGINAL 

PCB OR TCB, FOR ORY CLEANING Fr .UIO 
OR DHOREASBR CONTAMINATED SITES 

().69 
1.5 
2.7 
4.4 
4,9 
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SOUTH COAST AIR QUAI ITY MANAGEMENT DISTnlC1 
2186fi East Coploy !)rive, Diamond Bar, CA 91765 

·PERMIT TO CONSTRUCT/OPERA TE 

:¢QNTJNWUION OF PERMl'f TO CONSl"RUCT/0PERATE 

·poge 4 
Pcm1itNo. 
R-F45Sci3 
A/N 390569 

IS) nus F.QUIPMEN1' SHALL. ONLY UE OSF.D TO TREAT THE FOLLOWING COMPOUNDS: 

BENZENE 
TOL.UBNE 
XYLBNES 
MfBE 
MBK. 
ETHVLBENZENE 
l·l DICHLOROBTHANE 
J •2 OICHLOROS'l'HBNE 
·nucHLOROETHENE 
1-1-2 TRICHLOROETHANE 
PERCRJ.OROETHYLENE 
1-1-1 TR.lCHLORORTHANE 

16) WHENEVBR TH.E OUTLET OF THE PRIMARY ADSORBER REACH.I::$ 10 PPMV, AS HEXANE, THE 
V APOil CONTROL SYSTEM SHALL BE SHUT DOWN AND nm PRJMARY ADSORBER REPLACED 
wrTH FR.ESH CARBON OR WITH THE SF.CONOARY VESSEL AND THE SF.CONDARV VESSEL 
REPLACED Wl'fH FRESH CARBON (CAR.BON WITH CTC ACTIVITY NUMBER AT LEAST 60, ASTM 
03467). 

17) THE CARBON ADSORBF.RS SHALL Be CONNECTED IN SERJfiS. l:::ACH CA.MOON ADSORBER 
SHALL CONTAIN AT LEAST IOOO POUNDS 01-' ACTIVATED CARBON. 

18) 11{1S EQUIPMENT SHALL NO'l' BE INlTlALLYOPERA'rBD WlTiirN 1000 FEET OF ANY SCHOOL 
AND SHALL NOT BE OPERATED WITHIN 25 METERS OF ANY SENSITIVE RECEPTOR (SEE 
CONDITIONS FOR. DEFTNITION OF SENSITIVE RECEPTOR). 

19) 

20) 

THF. STACK HEJGHT SHALL 81:i A MJNJMUM OF 14'•0" ABOVE GRADE. 

RECORDS SHALL BE MAINTAINED AS REQUIRED BY THIS PBRMIT FOR AT LF,AST TWO VBARS 
AND BE MADE! AV AJLABtF. TO AQMO PERSONNEL UPON REQUEST. 

THIS PERMIT TO CONSTRUCT/OPERATE R-F4S563 SUPERSRDES PERMJ'f TO CONSTRUCT/OPERATE 
F4S563 ISSUED I0/24/2001. 

" I NOTICE .. 
IN ACCORDANCE WITH RULE 206, THIS PERMIT TO OPERA TE OR COPY SHAI.L RE POSTED ON OR 

: 1 WITHIN 8 MBT8RS OF THE EQUIPMBNT. ' 

l I 
' l 

l j 
' ) 
' I 
L I 

ORIGINAL 
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FROM :SEI BorreGo Spgs CA FAX NO. :760 767 0777 Aug, 24 2006 09: 56AM PG 

SOUTH COAST AIH QUALITY MANAC3EMEN'f DISTRICT 
21866 East Copley Urive, Diamond Bar, CA !l 1765 

page s 
Permit No.· 
R-F45563 
AJN 3905'9 PERMIT TO CONSTRUCT/OPERA TE 

CONt.IlNUATION·Of PERMIT TO CONSTRtJC1'/0PE&ATB .. 
:.: .... :.-.· . ·::, :, . ': ; ., ,· i,!' 

THIS PRRMIT DOES NOT AUTHORIZE nm EMISS(ON OF AIR CONTAMINANTS IN EXCESS OF THOSE 
ALI.OWED BY DIVJSION 26 OF THE HEALTH AND SAFETY COD~ OF THE STATF. OF CALIFORNIA OR THB 
RULBS OP THE AIR QUALITY MANAG~MENT-DISTRICT. THIS JIERMrl' CANNOT BE CONSIDERED AS 
PERMlSSION TO VIOLATE EXISTtNO LA.WS, OR.OrNANCES, REGULATIONS OR STATUTaSOPOTHBR 
GOVERNMENT AOEN(:IES. · 

ORIGINAL 

F.XF.CUTIVE OFFICER 

By D<>rri~ M. Bailey/tkOt 
10/31/01 

,.., .. 
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Appendix D 

Laboratory Analytical Reports 

OCVOCRWQCB004180 



C: a/science 

r _nvironmental 
jj 

I. aboratories, Inc. 

October 30, 2006 

Steven Fry 
Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Subject: Calscience Work Order No.: 06-10-1351 
Client Reference: NGSC Former Y-12 Facility / 37134 

Dear Client: 

Enclosed is an analytical report for the above-referenced project. The samples 
included in this report were received 10/24/2006 and analyzed in accordance with 
the attached chain-of-custody. 

Page 1 of 20 

Unless otherwise noted, all analytical testingwasaccomplished inaccordancewith,. , .. ·.· ·· · · · ·· ...... , ... 
the guidelines established in our Quality Systems Manual, applicable standard 
operating procedures, and other related documentation. The original report of 
subcontracted analysis, if any, is provided herein, and follows the standard Calscience 
data package. The results in this analytical report are limited to the samples tested 
and any reproduction thereof must be made in its entirety. 

If you have any questions regarding this report, please do not hesitate to contact 
the undersigned. 

Sincerely, 

Calscience Environmental 
Laboratories, Inc. 

Stephen Nowak 
Project Manager 

.I a I CA-ELAP ID: 1230 • NELAP ID: 03220CA • CSDLAC ID: 10109 • SCAQMD ID: 93LA0830 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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L a/science 

f= _nvironmental 
6 

Analytical Report 

• aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Client Sample Number 

lnlet-102406-A 

Parameter 

Acetone 
Benzene 
Benzyl Chloride 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 

.-(i~Dibromoethane··- -

Dichlorotetrafluoroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
c-1,3-Dichloropropene 
c-1,2-Dichloroethene 
Surrogates: 

1,4-Bromofluorobenzene 
Toluene-d8 

Result 

38 
1.1 

ND 
ND 
ND 
ND 
43 

3.4 
ND 
ND 
ND 

0.65 
0.70 

ND 
0.63 
2.4 

370 
ND 
ND 
ND 

0.51 
ND 
ND 
ND 
ND 
ND 

REC(%) 

108 
105 

RL 

2 
0.5 
1.0 
0.50 
0.50 
0.50 
1 
0.5 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.5 

10 
0.50 
2.0 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

Control 
Limits 

57-129 
78-156 

Lab Sample 
Number 

06-10-1351-1 

DF Qual 

20 

Q!@[ 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

10/24/06 
06-10-1351 

N/A 
EPA T0-15 

ppb (v/v) 

Page 1 of 6 

Date 
Collected Matrix 

Date 
Prepared 

Date 
Analyzed QC Batch ID 

10/24/06 Air N/A 

Parameter 

t-1,2-Dichloroethene 
t-1,3-Dichloropropene 
Ethyl benzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-t-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
a-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 
1,1,2-Trichloro-1,2,2-Trifluoroethane 
1 , 1,1-T richloroethane - - -- -- - - --

1, 1,2-Trichloroethane 
1,3,5-Trimethylbenzene 
1, 1,2,2-Tetrachloroethane 
1,2,4-Trimethylbenzene 
1,2 ,4-Trichlorobenzene 
Vinyl Acetate 
Vinyl Chloride 

Surrogates: 

1,2-Dichloroethane-d4 

Result 

ND 
ND 

19 
41 

ND 
ND-

ND 
12 

ND 
23 
88 

ND 
110 

14 
330 
ND 
ND 

30 
0.83 

20 
ND 

68 
ND 
ND 
ND 

10/24/06 061024L01 

RL 

0.50 
1.0 
0.50 
0.50 
1.0 
1.0 
2.0 

10 
1.0 
2 
1 
1.0 
2 
0.50 

10 
1.0 
1.0 
0.50 
0.50 
2 
1.0 
5 
1.0 
1.0 
0.50 

5 

5 
1 

20 
1 

t. 

5 
1 
5 
1 

REC (%) Control Qual 

127 
Limits 

47-137 

.I a I RL • Reporting Limit , DF • Dilution Factor , Qual • Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • . FAX: (714) 894-7501 
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Page 3 of 20 
-== L a/science 

r _nvironmental = Analytical Report 
II .,,,, 

aboratories, Inc . -
Blasland, Bouck & Lee, Inc. Date Received: 10/24/06 
2600 Michelson Drive, Suite 830 Work Order No: 06-10-1351 
Irvine, CA 92612-6520 Preparation: N/A 

Method: EPA TO-15 
Units: ppb (v/v) 

Project: NGSC FormerY-12 Facility/ 37134 Page 2 of 6 

Lab Sample Date Date Date 
Client Sample Number Number Collected Matrix Prepared Analyzed QC Batch ID 

lnlet-102406-B 06-10-1351-2 10/24/06 Air N/A 10/25/06 061024L01 

Parameter Result RL OF Qual Parameter Result RL OF Qual 

Acetone 43 2 t-1,2-Dichloroethene ND 0.50 
Benzene 0.53 0.50 t-1,3-Dichloropropene ND 1.0 
Benzyl Chloride ND 1.0 Ethyl benzene ND 0.50 
Bromodichloromethane ND 0.50 4-Ethyltoluene ND 0.50 
Bromoform ND 0.50 Hexachloro-1,3-Butadiene ND 1.0 
Brom om ethane ND 0.50 2-Hexanone ND 1.0 
2-Butanone 45 1 Methyl-t-Butyl Ether (MTBE) ND 2.0 
Carbon Disulfide 3.1 0.5 Methylene Chloride ND 10 
Carbon Tetrachloride ND 0.50 4-Methyl-2-Pentanone ND 1.0 
Chlorobenzene ND 0.50 o-Xylene 0.88 0.50 
Chloroethane ND 0.50 p/m-Xylene 1.9 1.0 1 
Chloroform 0.78 0.50 Styrene ND 1.0 1 
Chloromethane 0.68 0.50 Tetrachloroethene 170 10 20 
Dibromochloromethane ND 0.50 Toluene 2.8 0.5 1 
Dichlorodifluoromethane 0.60 0.50 Trichloroethene 600 10 20 
1, 1-Dichloroethane. 3.1 0.5 1 Trichlorofluoromethane ND 1.0 1 
1, 1-Dichloroethene 510 10 ?O_ 1, 1,2-Trichloro-1,2,2-Trifluoroethane ND .1.0. - ) { 1, 1 :Trichloroethane- - . . .. 

-,~, ..--- __ , -<- -'"~ 

I 1,2-Dibromoethane ND 0.50 37 0.50 
Dichlorotetrafluoroethane ND 2.0 1,1,2-Trichloroethane 1.2 0.5 
1,2-Dichlorobenzene ND 0.50 1,3,5-Trimethylbenzene ND 0.50 1 
1,2-Dichloroethane 0.54 0.50 1,1,2,2-Tetrachloroethane ND 1.0 1 
1,2-Dichloropropane ND 0.50 1,2,4-Trimethylbenzene 1.8 1.0 1 
1,3-Dichlorobenzene ND 0.50 1,2,4-Trichlorobenzene ND 1.0 1 
1,4-Dichlorobenzene ND 0.50 Vinyl Acetate ND 1.0 1 
c-1,3-Dichloropropene ND 0.50 Vinyl Chloride ND 0.50 1 

' 
c-1,2-Dichloroethene 0.62 0.50 

j Surrggates: REC/%} Control Qual Surrggates: REC(%} Control Qual 
Limits Limits 

1,4-Bromofluorobenzene 103 57-129 1,2-Dichloroethane-d4 104 47-137 
Toluene-d8 102 78-156 

j 
I ~L Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

J 
7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004183 
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Analytical Report - aboratories, Inc. l 
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l Blasland, Bouck & Lee, Inc. Date Received: 10/24/06 
2600 Michelson Drive, Suite 830 Work Order No: 06-10-1351 
Irvine, CA 92612-6520 Preparation: N/A 

Method: EPA TO-15 
Units: ppb (v/v) 

Project: NGSC FormerY-12 Facility/ 37134 Page 3 of 6 

Lab Sample Date Date Date 
Client Sample Number Number Collected Matrix Prepared Analyzed QC Batch ID 

lnlet-102406-B-D 06-10-1351-3 10/24/06 Air NIA 10/25/06 061024L01 

Parameter Result RL DF Qual Parameter Result RL DF Qual 

Acetone 37 2 1 t-1,2-Dichloroethene ND 0.50 
Benzene ND 0.50 t-1,3-Dichloropropene ND 1.0 
Benzyl Chloride ND 1.0 Ethyl benzene ND 0.50 
Bromodichloromethane ND 0.50 4-Ethyltoluene ND 0.50 

_1 Bromoform ND 0.50 Hexachloro-1,3-Butadiene ND 1.0 

I Bromomethane ND 0.50 2-Hexanone ND 1.0 
2-Butanone 36 1 Methyl-t-Butyl Ether (MTBE) ND 2.0 
Carbon Disulfide 3.1 0.5 Methylene Chloride ND 10 

' 
Carbon Tetrachloride ND 0.50 4-Methyl-2-Pentanone ND 1.0 

J Chlorobenzene ND 0.50 o-Xylene ND 0.50 
j Chloroethane ND 0.50 p/m-Xylene 1.1 1.0 

Chloroform 0.73 0.50 Styrene ND 1.0 1 
Chloromethane 0.79 0.50 Tetrachloroethene 140 13 25 
Dibromochloromethane ND 0.50 Toluene 2.0 0.5 1 
Dichlorodifluoromethane 0.63 0.50 Trichloroethene 460 13 25 
1, 1-Dichloroethane 2.8 0.5 1 Trichlorofluoromethane ND 1.0 1 
1, 1:D_ichloroethen~ .. __ 410 _ 13 25 _ . 1,1,2-Trichloro-1,2,2~Irifluoroethane ND 1.0 .. 1 
1,2-Dibromoethane ND 0.50 1, 1, 1-Trichloroethane 26 0.50 1 
Dichlorotetrafluoroethane ND 2.0 1, 1,2-Trichloroethane 1.5 0.5 1 
1,2-Dichlorobenzene ND 0.50 1,3,5-Trimethylbenzene ND 0.50 1 
1,2-Dichloroethane ND 0.50 1, 1 ,2 ,2-Tetrachloroethane ND 1.0 1 

·1 1,2-Dichloropropane ND 0.50 1,2,4-Trimethylbenzene ND 1.0 1 

I 1,3-Dichlorobenzene ND 0.50 1,2 ,4-Trichlorobenzene ND 1.0 1 
1,4-Dichlorobenzene ND 0.50 Vinyl Acetate ND 1.0 
c-1,3-Dichloropropene ND 0.50 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene 0.59 0.50 
Surrogates: REC(%} Control Qual Surrogates: REC(%) Control lli@! 

Limits Limits 
1,4-Bromofluorobenzene 103 57-129 1,2-Dichloroethane-d4 110 47-137 
Toluene-dB 140 78-156 

J 
J 
J 
J .I a I RL • Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

J 
OCVOCRWQCB004184 
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--- -.,,,_nvironmental 

L aboratories, Inc. 

Analytical Report 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Lab Sample 
Client Sample Number Number 

lnlet-102406-C 06-10-1351-4 

Parameter Result RL OF Qual 

Acetone 4000 500 250 
Benzene 6.9 4.0 8 
Benzyl Chloride ND 8.0 8 
Bromodichloromethane ND 4.0 8 
Bromoform ND 4.0 8 
Bromomethane ND 4.0 8 
2-Butanone 360 8 8 
Carbon Disulfide 4.1 4.0 8 
Carbon Tetrachloride ND 4.0 8 
Chlorobenzene ND 4.0 8 
Chloroethane ND 4.0 8 
Chloroform 35 4 8 
Chloromethane ND 4.0 8 
Dibromochloromethane ND 4.0 8 
Dichlorodifluoromethane ND 4.0 8 
1, 1-Dichloroethane 130 4 8 
1,1-D_i_chloroetbene 25000 500 _1000 
1,2-Dibromoethane ND 4.0 8 
Dichlorotetrafluoroethane ND 16 8 
1,2-Dichlorobenzene ND 4.0 8 
1,2-Dichloroethane 21 4 8 
1,2-Dichloropropane ND 4.0 8 
1,3-Dichlorobenzene ND 4.0 8 
1,4-Dichlorobenzene ND 4.0 8 
c-1 ,3-Dichloropropene ND 4.0 8 
c-1,2-Dichloroethene 28 4 8 
Surrogates: REC(%} Control Qual 

Limits 
1,4-Bromofluorobenzene 101 57-129 
Toluene-d8 102 78-156 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Date Date Date 
Collected Matrix Prepared Analyzed 

10/24/06 Air NIA 10/25/06 

Parameter Result RL 

t-1,2-Dichloroethene 24 4 
t-1,3-Dichloropropene ND 8.0 
Ethyl benzene 17 4 
4-Ethyltoluene 27 4 
Hexachloro-1,3-Butadiene ND 8.0 
2~1--lexanone ND 8.0 
Methyf-t-Butyf Ether (MTBE) ND 16 
Methylene Chloride ND 80 
4-Methyl-2-Pentanone ND 8.0 
o-Xylene 54 4 
p/m-Xyfene 79 8 
Styrene ND 8.0 
Tetrachloroethene 4300 130 
Toluene 15 4 
Trichloroethene 23000 500 
Trichlorofluoromethane ND 8.0 
1, 1,2-Trichloro-1,2,2-Trifluoroethane 37 - 8_ 
1, 1, 1-Trichloroethane - - - --- - 1900 130 
1,1,2-Trichloroethane 34 4 
1,3,5-Trimethylbenzene 42 4 
1, 1,2,2-Tetrachloroethane ND 8.0 
1,2,4-Trimethylbenzene 140 8 
1,2,4-Trichlorobenzene ND 8.0 
Vinyl Acetate ND 8.0 
Vinyl Chloride ND 4.0 

Surrogates: REC(%} Control 
Limits 

1,2-Dichloroethane-d4 97 47-137 

Page 5 of 20 

10/24/06 
06-10-1351 

N/A 
EPA T0-15 

ppb (v/v) 

Page 4 of 6 

QC Batch ID 

061024L01 

OF Qual 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

250 
8 

1000 
8 
8 

250 
8 
8 
8 
8 
8 
8 
8 

J .I a I RL - Reporting Limit , DF - DIiution Factor , Qual. Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

J 
OCVOCRWQCB004185 
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L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Page 6 of 20 

10/24/06 
06-10-1351 

N/A 
EPA T0-15 

ppb (v/v) 

Project: NGSC FormerY-12 Facility/ 37134 Page 5 of 6 

Client Sample Number 

Method Blank 

Parameter Result RL 

Acetone ND 2.0 
Benzene ND 0.50 
Benzyl Chloride ND 1.0 
Bromodichloromethane ND 0.50 
Bromoform ND 0.50 
Bromomethane ND 0.50 
2-Butanone ND 1.0 
Carbon Disulfide ND 0.50 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 0.50 
Chloroethane ND 0.50 

- Chloroform ND 0.50 
Chloromethane ND 0.50 
Dibromochloromethane ND 0.50 
Dichlorodifluoromethane ND 0.50 
1, 1-Dichloroethane ND 0.50 
1 , 1-IJichloroethene , ND 0.50 
1,2-Dibromoethane ND 0.50 
Dichlorotetrafluoroethane ND 2.0 
1,2-Dichlorobenzene ND 0.50 
1,2-Dichloroethane ND 0.50 
1,2-Dichloropropane ND 0.50 
1,3-Dichlorobenzene ND 0.50 
1,4-Dichlorobenzene ND 0.50 
c-1,3-Dichloropropene ND 0.50 
c-1,2-Dichloroethene ND 0.50 
Surrogates: REC(%) Control 

Limits 
1,4-Bromofluorobenzene 92 57-129 
Toluene-dB 94 78-156 

Lab Sample Date 
Number Collected Matrix 

095-01-021-4,278 N/A Air 

OF Qual Parameter 

t-1,2-Dichloroethene 
t-1,3-Dichloropropene 
Ethylbenzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-I-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
a-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 

Date Date 
Prepared Analyzed QC Batch ID 

N/A 10/24/06 061024L01 

Result RL OF Qual 

ND 0.50 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 1.0 
ND 2.0 
ND 10 
ND 1.0 
ND 0.50 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 0.50 
ND 1.0 

1, 1,2-Trichloro-1,2,2-Trifluoroethane ND 1.0 
(1,1-Trichloroethane - - -- - - ND 0.50 
1, 1,2-Trichloroethane ND 0.50 
1,3,5-Trimethylbenzene ND 0.50 
1, 1,2,2-Tetrachloroethane ND 1.0 
1,2,4-Trimethylbenzene ND 1.0 
1,2,4-Trichlorobenzene ND 1.0 
Vinyl Acetate ND 1.0 
Vinyl Chloride ND 0.50 

Qual Surrogates: REC(%) Control Qual 
Limits 

1,2-Dichloroethane-d4 124 47-137 

u .I a I RL - Reporting Limit , DF - Dilution Factor , Qua I - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004186 
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Page 7 of 20 

•= I. a/science 
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.,_.,,,nvironmental Analytical Report 

L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. Date Received: 10/24/06 
2600 Michelson Drive, Suite 830 Work Order No: 06-10-1351 
Irvine, CA 92612-6520 Preparation: N/A 

Method: EPA TO-15 
Units: ppb (v/v) 

Project: NGSC FormerY-12 Facility/ 37134 Page 6 of 6 

Lab Sample Date Date Date 
Client Sample Number Number Collected Matrix Prepared Analyzed QC Batch ID 

Method Blank 095-01-021-4,281 NIA Air N/A 10/25/06 061025L01 

Parameter Result RL DF Q1!.!!1 Parameter Result RL DF Qual 

Acetone ND 2.0 t-1,2-Dichloroethene ND 0.50 
Benzene ND 0.50 t-1,3-Dichloropropene ND 1.0 
Benzyl Chloride ND 1.0 Ethyl benzene ND 0.50 
Bromodichloromethane ND 0.50 4-Ethyltoluene ND 0.50 
Bromoform ND 0.50 Hexachloro-1,3-Butadiene ND 1.0 
Bromomethane ND 6.50 2-Hexanone ND 1.0 
2-Butanone ND 1.0 Methyl-t-Butyl Ether (MTBE) ND 2.0 
Carbon Disulfide ND 0.50 Methylene Chloride ND 10 
Carbon Tetrachloride ND 0.50 4-Methyl-2-Pentanone ND 1.0 
Chlorobenzene ND 0.50 a-Xylene ND 0.50 
Chloroethane ND 0.50 1 p/m-Xylene ND 1.0 
Chloroform ND 0.50 1 Styrene ND 1.0 
Chloromethane ND 0.50 1 Tetrachloroethene ND 0.50 
Dibromochloromethane ND 0.50 1 Toluene ND 0.50 
Dichlorodifluoromethane ND 0.50 1 Trichloroethane ND 0.50 
1, 1-Dichloroethane ND 0.50 1 Trichlorofluoromethane ND 1.0 

.. 1, 1-Dichloroethene ND 0.50 1 1, 1,2-Trichloro-1,2,2-Trifluoroethane ND 1.0 
1,2-Dibromoethane ND 0.50 1 1, 1, f:. Trichloroethane ND . 0.50 

Dichlorotetrafluoroethane ND 2.0 1 1, 1,2-Trichloroethane ND 0.50 
1,2-Dichlorobenzene ND 0.50 1 1,3,5-Trimethylbenzene ND 0.50 
1,2-Dichloroethane ND 0.50 1 1, 1,2,2-Tetrachloroethane ND 1.0 
1,2-Dichloropropane ND 0.50 1,2,4-Trimethylbenzene ND 1.0 
1,3-Dichlorobenzene ND 0.50 1,2,4-Trichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 0.50 Vinyl Acetate ND 1.0 
c-1,3-Dichloropropene ND 0.50 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene ND 0.50 
SurrQgates: REC/%) Control Qual SurrQgates: REC/%) Control Q1!.!!1 

Limits Limits 
1,4-Bromofluorobenzene 99 57-129 1,2-Dichloroethane-d4 103 47-137 
Toluene-dB 99 78-156 

.I a I RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004187 
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Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Client Sample Number 

Analytical Report 

Lab Sample 
Number 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Date 
Collected Matrix 

GW-102406 06-10-1351-5 10/24/06 Aqueous 

Parameter 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 

------ -- -- ----- -

Result 

ND 
ND 
ND 
ND 

2.8 
ND 
ND 
250 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.3 
ND 

RL 

100 
1.0 
2.0 
2.0 
2.0 
2.0 

20 
20 

2.0 
2.0 
2.0 

20 
1.0 
2.0 
2.0 
2.0 

20 
2.0 
2.0 
2.0 

10 

DF Qyfil Parameter 

2 1,3-Dichloropropane 
2 2,2-Dichloropropane 
2 1, 1-Dichloropropene 
2 c-1,3-Dichloropropene 
2 t-1,3-Dichloropropene 
2 Ethyl benzene 

2 2-Hexanone 
2 lsopropylbenzene 
2 p-lsopropyltoluene 
2 Methylene Chloride 
2 4-Methyl-2-Pentanone 

.2 Naphthalene 
2 n-Propylbenzene 
2 Styrene 
2 1, 1, 1,2-Tetrachloroethane 
2 1, 1,2,2-Tetrachloroethane 
2 T etrachloroethene 

--- -_ T ,---

2 Toluene 
2 1,2 ,3-Trichlorobenzene 
2 1,2,4-Trichlorobenzene 
2 1, 1,1-Trichloroethane 

Date 
Prepared 

10/27/06 

Date 
Analyzed 

10/27/06 

Result RL 

ND 2.0 
ND 2.0 
ND 2.0 
ND 1.0 
ND 1.0 
ND 2.0 
ND 20 
ND 2.0 
ND 2.0 
ND 20 
ND 20 
ND 20 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 

Page 8 of 20 

10/24/06 
06-10-1351 
EPA 50308 
EPA 82608 

ug/L 

Page 1 of 4 

QC Batch ID 

061027L01 

OF Qual 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

- --- - - --- --

2 
2 
2 
2 

2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

ND 2.0 2 1,1,2-Trichloro-1,2,2-Trifluoroethane ND 20 2 

1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
c-1,2-Dichloroethene 
t-1,2-Dichloroethene 
1,2-Dichloropropane 

surrogates: 

Dibromofluoromethane 
Toluene-d8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REC(%) 

103 
94 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
2.0 
2.0 
2.0 
2.0 

Control 
!.imlli 
74-140 
88-112 

2 1, 1,2-Trichloroethane 
2 Trichloroethane 
2 Trichlorofluoromethane 
2 1,2 ,3-Trichloropropane 
2 1,2 ,4-Trimethylbenzene 
2 1,3,5-Trimethylbenzene 
2 Vinyl Acetate 
2 Vinyl Chloride 

2 p/m-Xylene 
2 a-Xylene 

2 Methyl-t-Butyl Ether (MTBE) 
Qual Surrogates: 

1,2-Dichloroethane-d4 
1,4-Bromofluorobenzene 

.I 
I 

I RL - Reporting Limit , OF - DIiution Factor , Qual. Qualifiers 

ND 2.0 2 
ND 2.0 2 
ND 20 2 
ND 10 2 
ND 2.0 2 
ND 2.0 2 
ND 20 2 
ND 1.0 2 
ND 2.0 2 
ND 2.0 2 
ND 2.0 2 

REC 1%) Control Qyfil 
.l..i.!nim 

104 74-146 
91 74-110 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004188 
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L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC FormerY-12 Facility/ 37134 

Client Sample Number 

TB-102406 

Parameter Result RL 

Acetone ND 50 
Benzene ND 0.50 
Bromobenzene ND 1.0 
Bromochloromethane ND 1.0 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 10 
2-Butanone ND 10 
n-Butylbenzene ND 1.0 
sec-Butylbenzene ND 1.0 
tert-Butylbenzene ND 1.0 
Carbon Disulfide ND 10 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 1.0 
Chloroethane ND 1.0 
Chloroform ND 1.0 
Chloromethane ND 10 
-- ----. ---- --- ------
2-Chlorotoluene ND 1.0 
4-Chlorotoluene ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dibromo-3-Chloropropane ND 5.0 

Lab Sample 
Number 

06-10-1351-6 

DF Qual 

1 
1 
1 
1 
1 
1 

------ _1 _ 
1 
1 

Date 
Collected 

10/24/06 

Parameter 

Matrix 

Aqueous 

1,3-Dichloropropane 
2 ,2-Dichloropropane 
1, 1-Dichloropropene 
c-1,3-Dichloropropene 
_t-1,3~Dichloropropene 
Ethyl benzene 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1, 1, 1,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 

- --- - ------ --- ---

Toluene 
1,2,3-Trichlorobenzene 
1,2 ,4-Trichlorobenzene 
1, 1, 1-Trichloroethane 

Date 
Prepared 

10/26/06 

Date 
Analyzed 

10/26/06 

Result RL 

ND 1.0 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 10 
ND 1.0 
ND 1.0 
ND 10 
ND 10 
ND 10 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

Page 9 of 20 

10/24/06 
06-10-1351 
EPA 50308 
EPA 82608 

ug/L 

Page 2 of 4 

QC Batch ID 

061026L01 

DF Qual 

1,2-Dibromoethane ND 1.0 1, 1,2-Trichloro-1,2,2-Trifluoroethane ND 10 
Dibromomethane ND 1.0 1, 1,2-Trichloroethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 Trichloroethene ND 1.0 
1,3-Dichlorobenzene ND 1.0 Trichlorofluoromethane ND 10 
1,4-Dichlorobenzene ND 1.0 1,2 ,3-Trichloropropane ND 5.0 
Dichlorodifluoromethane ND 1.0 1,2 ,4-Trimethylbenzene ND 1.0 
1, 1-Dichloroethane ND 1.0 1,3,5-Trimethylbenzene ND 1.0 
1,2-Dichloroethane ND 0.50 Vinyl Acetate ND 10 
1, 1-Dichloroethene ND 1.0 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene ND 1.0 p/m-Xylene ND 1.0 
t-1,2-Dichloroethene ND 1.0 a-Xylene ND 1.0 
1,2-Dichloropropane ND 1.0 Methyl-I-Butyl Ether (MTBE) ND 1.0 
surrogates: EfQ..00 QQn![QL Qi.ml surrogates: BfQ..00. QQntr2!. 

.!.!.!nJ1§. .!.!.!nJ1§. 
Dibromofluoromethane 104 74-140 1,2-Dichloroethane-d4 109 74-146 
Toluene-dB 94 88-112 1,4-Bromofluorobenzene 89 74-110 

.I a I RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894~7501 
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L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 

2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Page 10 of 20 

10/24/06 
06-10-1351 
EPA 5030B 

EPA 8260B 
ug/L 

Project: NGSC FormerY-12 Facility/ 37134 Page 3 of 4 

Client Sample Number 

Method Blank 

Parameter Result RL 

Acetone ND 50 
Benzene ND 0.50 
Bromobenzene ND 1.0 
Bromochloromethane ND 1.0 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 10 
2-Butanone ND 10 
n-Butylbenzene ND 1.0 
sec-Butyl benzene ND 1.0 
tert-Butylbenzene ND 1.0 
Carbon Disulfide ND 10 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 1.0 
Chloroethane ND 1.0 
Chloroform ND 1.0 
Chloromethane ND 10 

-- - ---- ----
2-Chlorotoluene ND 1.0 
4-Chlorotoluene ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dibromo-3-Chloropropane ND 5.0 
1,2-Dibromoethane ND 1.0 
Dibromomethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 
1,3-Dichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 1.0 
Dichlorodifluoromethane ND 1.0 
1, 1-Dichloroethane ND 1.0 
1,2-Dichloroethane ND 0.50 
1, 1-Dichloroethene ND 1.0 
c-1,2-Dichloroethene ND 1.0 
t-1,2-Dichloroethene ND 1.0 
1,2-Dichloropropane ND 1.0 
surrogates: ~ CQnirQ!. 

!Jmili 
Dibromofluoromethane 103 74-140 
Toluene-dB 93 88-112 

Lab Sample Date 
Number Collected Matrix 

099-10-006-19,436 N/A Aqueous 

OF Qual 

1 
1 
1 
1 

Parameter 

1,3-Dichloropropane 
2,2-Dichloropropane 
1, 1-Dichloropropene 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1, 1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 

- - --- - -- -- ------,--
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1, 1, 1-Trichloroethane 

Date Date 
Prepared Analyzed QC Batch ID 

10/26/06 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10/26/06 061026L01 

RL 

1.0 
1.0 
1.0 
0.50 
0.50 
1.0 

10 
1.0 
1.0 

10 
10 
10 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

OF Qual 

1 
1 
1 

1. 

1,1,2-Trichloro-1,2,2-Trifluoroethane ND 10 
1, 1,2-Trichloroethane ND 1.0 
Trichloroethene ND 1.0 
Trichlorofluoromethane ND 10 
1,2,3-Trichloropropane ND 5.0 
1,2,4-Trimethylbenzene ND 1.0 
1,3,5-Trimethylbenzene ND 1.0 
Vinyl Acetate ND 10 
Vinyl Chloride ND 0.50 
p/m-Xylene ND 1.0 
a-Xylene ND 1.0 
Methyl-t-Butyl Ether (MTBE) ND 1.0 

O!!fil Surrogates: ~ CQnirQ!. 
!.imll§. 

1,2-Dichloroethane-d4 104 74-146 
1,4-Bromofluorobenzene 89 74-110 

u .I a I RL. Reporting Limit , DF - Dilution Factor , Qua! - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC FormerY-12 Facility/ 37134 

Client Sample Number 

Method Blank 

Parameter Result RL 

Acetone ND 50 
Benzene ND 0.50 
Bromobenzene ND 1.0 
Bromochloromethane ND 1.0 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 10 
2-Butanone ND 10 
n-Butylbenzene ND 1.0 
sec-Butylbenzene ND 1.0 
tert-Butylbenzene ND 1.0 
Carbon Disulfide ND 10 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 1.0 
Chloroethane ND 1.0 
Chloroform ND 1.0 
Chloromethane ND JQ - --- - - --- -----

2-Chlorotoluene ND 1.0 
4-Chlorotoluene ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dibromo-3-Chloropropane ND 5.0 
1,2-Dibromoethane ND 1.0 
Dibromomethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 
1,3-Dichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 1.0 
Dichlorodifluoromethane ND 1.0 
1, 1-Dichloroethane ND 1.0 
1,2-Dichloroethane ND 0.50 
1, 1-Dichloroethene ND 1.0 
c-1,2-Dichloroethene ND 1.0 
t-1,2-Dichloroethene ND 1.0 
1,2-Dichloropropane ND 1.0 
Surrogates: ~ QQni!:QL 

1.imi1l 
Dibromofluoromethane 101 74-140 
Toluene-dB 94 88-112 

Lab Sample Date 
Number Collected Matrix 

099-10-006-19,448 N/A Aqueous 

OF Qlli!! Parameter 

1,3-Dichloropropane 
2,2-Dichloropropane 
1, 1-Dichloropropene 
c-1,3-Dichloropropene 
t-1,3-Dichloropmpene 
Ethyl benzene 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1, 1,2-Tetrachloroethane 
1, 1 ,2, 2-T etrachloroethane 
Tetrachloroethene 

"' -- - ----- - - - - - -- - --

Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1, 1, 1-Trichloroethane 

Date 
Prepared 

10/27/06 

Date 
Analyzed 

10/27/06 

Result RL 

ND 1.0 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 10 
ND 1.0 
ND 1.0 
ND 10 
ND 10 
ND 10 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND J.Q_ 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

1,1,2-Trichloro-1,2,2-Trifluoroethane ND 10 
1, 1,2-Trichloroethane ND 1.0 
Trichloroethene ND 1.0 
Trichlorofluoromethane ND 10 
1,2,3-Trichloropropane ND 5.0 
1,2,4-Trimethylbenzene ND 1.0 
1,3,5-Trimethylbenzene ND 1.0 
Vinyl Acetate ND 10 
Vinyl Chloride ND 0.50 
p/m-Xylene ND 1.0 
a-Xylene ND 1.0 
Methyl-I-Butyl Ether (MTBE) ND 1.0 
Surrogates: ~ .Q.Qa1rQL 

Limits 
1,2-Dichloroethane-d4 107 74-146 
1,4-Bromofluorobenzene 89 74-110 

Page 11 of 20 

,,,,. t•:\ 

::~ ~ 

10/24/06 
06-10-1351 
EPA 50308 
EPA 82608 

ug/L 

Page 4 of 4 

QC Batch ID 

061027L01 

OF Qual 

, j ~L - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

~~ 
7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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!!I-_nvironmental Quality Control - Spike/Spike Duplicate 
!!I = aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project NGSC FormerY-12 Facility/ 37134 

Quality Control Sample ID Matrix 

06-10-1393-1 Aqueous 

Parameter MS%REC 

Benzene 98 

Carbon Tetrachloride 104 

Chlorobenzene 97 

1,2-Dichlorobenzene 99 

1, 1-Dichloroethene 101 

Toluene 98 

Trichloroethene - 95 

Vinyl Chloride 89 

Methyl-I-Butyl Ether (MTBE) 100 

Tert-Butyl Alcohol (TBA) 102 

Diisoprop~ Ether (DIPE) 101 

Ethyl-t-Butyl Ether (ETBE) 99 

Tert-Amyl-Methyl Ether (TAME) 98 

Ethanol 97 

RPO - Relative Percent Difference , CL - Control Limit 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date 
Instrument Prepared 

GC/MST 10/26/06 

MSD%REC %REC CL RPO 

97 88-118 

101 67-145 2 
95 88-118 2 

99 86-116 0 

98 70-130 3 

97 87-123 

94 79-127 0 

92 69-129 4 

100 71-131 0 

112 36-168 9 

99 81-123 2 
- - -

99 72-126 0 

98 72-126 0 

103 53-149 6 

Date 
Analyzed 

10/26/06 

RPDCL 

0-7 

0-11 

0-7 

0-8 

0-25 

0-8 

0-10 

0-13 

0-13 

0-45 

0-9 

0-12 

0-12 

0-31 

Page 12 of 20 

10/24/06 
06-10-1351 
EPA 50308 

EPA 82608 

MS/MSD Batch 
Number 

061026S01 

Qualifiers 

- - ' ·---- --.-------- --- •• s- -

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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1.= a/science 
=--
.. _nvironmental Quality Control - Spike/Spike Duplicate 

!11 
&,, aboratories, Inc. 

Blasland, Bouck & Lee, Inc. Date Received: 10/24/06 
2600 Michelson Drive, Suite 830 Work Order No: 06-10-1351 
Irvine, CA 92612-6520 Preparation: EPA 50308 

Method: EPA 82608 

Project NGSC Former Y-12 Facility/ 37134 

Date Date MS/MSD Batch 
Quality Control Sample ID Matrix Instrument Prepared Analyzed Number 

06-10-1433-5 Aqueous GC/MST 10/27/06 10/27/06 061027S01 

Parameter MS%REC MSD%REC %REC CL RPD RPDCL Qualifiers 

Benzene 96 97 88-118 0-7 

Carbon Tetrachloride 106 104 67-145 0-11 

Chlorobenzene 98 97 88-118 0-7 

1,2-Dichlorobenzene 99 102 86-116 3 0-8 

1, 1-Dichloroethene 100 99 70-130 0-25 

Toluene 97 98 87-123 0-8 

Trichloroethene 97 95 79-127 2 0-10 

Vinyl Chloride 91 94 69-129 4 0-13 

Methyl-I-Butyl Ether (MTBE) 103 105 71-131 2 0-13 

Tert-Butyl Alcohol (TBA) 115 121 36-168 5 0-45 

Diisopropyl Ether (DIPE) 100 100 81-123 0 0-9 
-.-~-,. - --- -- -

Ethyl-I-Butyl Ether (ETBE) 101 104 72-126 3 0-12 

Tart-Amyl-Methyl Ether (TAME) 98 102 72-126 4 0-12 

Ethanol 104 111 53-149 6 0-31 

RPD - Relative Percent Difference , CL - Control Limit 

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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1/;_nvironmental • • aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Quality Control - LCS/LCS Duplicate 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Project: NGSC Farmer Y-12 Facility / 37134 

Date Date 
Quality Control Sample ID Matrix Instrument Prepared Analyzed 

1 095-01-021-4,278 Air GC/MS K N/A 10/24/06 

Parameter LCS %REC LCSD %REC %REC CL RPO 

Benzene 108 96 60-156 12 

Carbon Tetrachloride 106 93 64-154 13 

1,2-Dibromoethane 106 98 54-144 7 

1,2-Dichlorobenzene 91 90 34-160 2 

1,2-Dichloroethane 124 105 69-153 17 

1,2-Dichloropropane 112 100 67-157 12 

1,4-Dichlorobenzene 95 92 36-156 3 

c-1,3-Dichloropropene 110 99 61-157 11 

Ethylbenzene 117 110 52-154 6 

a-Xylene 108 102 52-148 5 

p/m-Xytene 104 98 42-156 6 

.. Tetrachloroethene,- 101 94 56-152 8 

Toluene 112 104 56-146 7 

Trichloroethene 107 95 63-159 12 

1, 1,2-Trichloroethane 107 96 65-149 11 

Vinyl Chloride 118 114 45-177 4 

.I a I RPD • Relative Percent Difference , CL• Control Limit 

Page 14 of 20 

NIA 
06-10-1351 

N/A 
EPA T0-15 

LCS/LCSD Batch 
Number 

061024L01 

RPDCL Qualifiers 

0-40 

0-32 

0-36 

0-47 

0-30 

0-35 

0-47 

0-35 

0-38 

0-38 

0-41 

--0-40 - -

0-43 

0-34 

0-37 

0-36 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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C_nvironmental Quality Control - LCS/LCS Duplicate • .,_ aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC FormerY-12 Facility/ 37134 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Quality Control Sample ID Matrix Instrument Prepared Analyzed 

095-01-021-4,281 Air GC/MS K N/A 10/25/06 

Parameter LCS%REC LCSD%REC %REC CL RPO 

Benzene 104 116 60-156 11 

Carbon Tetrachloride 101 114 64-154 12 

1,2-Dibromoethane 109 117 54-144 7 

1,2-Dichlorobenzene 96 117 34-160 19 

1,2-Dichloroethane 126 128 69-153 2 

1,2-Dichloropropane 106 116 67-157 10 

1,4-Dichlorobenzene 99 116 36-156 16 

c-1 ,3-Dichloropropene 105 116 61-157 10 

Ethylbenzene 121 135 52-154 11 

a-Xylene 115 130 52-148 13 

p/m-Xylene 111 126 42-156 12 

- - -- i:etrachloroethene - -107 -119 56-152 11 

Toluene 115 123 56-146 7 

Trichloroethene 103 118 63-159 14 

1, 1,2-Trichloroethane 100 111 65-149 11 

Vinyl Chloride 116 119 45-177 2 

RPD - Relative Percent Difference , CL - Control Limit 

Page 15 of 20 

N/A 
06-10-1351 

N/A 
EPA T0-15 

LCS/LCSD Batch 
Number 

061025L01 

RPO CL Qualifiers 

0-40 

0-32 

0-36 

0-47 

0-30 

0-35 

0-47 

0-35 

0-38 

0-38 

0-41 

- 0-40-

0-43 

0-34 

0-37 

0-36 

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004195 

l1 

! 
! 
t-::. 
'-
l 
' :I 
,: ., 

i 
I 



rt 
T t 
i i 

f? 
L_J 

• I 
c I 

u 
u 
u 

L= a/science 
;;;;= 

,:_nvironmental 
ii 

Quality Control - LCS/LCS Duplicate 

.., aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Quality Control Sample ID Matrix 

1 099-10-006-19,436 Aqueous 

Instrument 

GC/MST 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Prepared Analyzed 

10/26/06 10/26/06 

Parameter LCS %REC LCSD %REC %REC CL RPO 

Benzene 95 95 84-120 0 

Carbon Tetrachloride 101 102 63-147 1 

Chlorobenzene 93 94 89-119 1 

1,2-Dichlorobenzene 95 96 89-119 0 

1, 1-Dichloroethene 98 99 77-125 1 

Toluene 95 95 83-125 0 

Trichloroethene 92 94 89-119 1 

Vinyl Chloride 98 93 63-135 5 

Methyl-t-Butyl Ether (MTBE) 106 102 82-118 4 

Tert-Butyl Alcohol (TBA) 116 109 46-154 7 

Diisopropyl Ether (DIPE) 102 100 81-123 2 

. Ethyl-t-Butyl Ether (ETBE). . . .. 103 101 74-122 . ..... 2 

Tert-Amyl-Methyl Ether (TAME) 101 99 76-124 2 

Ethanol 117 104 60-138 12 

.I a I RPO - Relative Percent Difference , CL - Control Limit 

Page 16 of 20 

N/A 
06-10-1351 
EPA 5030B 
EPA 8260B 

LCS/LCSD Batch 
Number 

061026L01 

RPDCL Qualifiers 

0-8 

0-10 

0-7 

0-9 

0-16 

0-9 

0-8 

0-13 

0-13 

0-32 

0-11 

. 0-12.~- ,----c-~ -, -,.- ----

0-10 

0-32 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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,:_nvironmental Quality Control - LCS/LCS Duplicate • ;;,. aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Quality Control Sample ID Matrix 

099-10-006-19,448 Aqueous 

Instrument 

GC/MST 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Prepared Analyzed 

10/27/06 10/27/06 

Parameter LCS ¾REC LCSD ¾REC ¾REC CL RPO 

Benzene 98 97 84-120 0 

Carbon Tetrachloride 108 104 63-147 4 

Chlorobenzene 98 96 89-119 2 

1,2-Dichlorobenzene 99 100 89-119 

1, 1-Dichloroethene 102 99 77-125 2 

Toluene 99 98 83-125 0 

Trichloroethane 96 96 89-119 0 

Vinyl Chloride 95 92 63-135 3 

Methyl-t-Butyl Ether (MTBE) 106 104 82-118 2 

Tert-Butyl Alcohol (TBA) 115 113 46-154 2 

Diisopropyl Ether (DIPE) 103 101 81-123 2 

- Ethyl-t-Butyl Ethe~ (El"BE) . - 104 -- - 103 - - 74-122 -- 2 

T ert-Amyl-Methyl Ether (TAME) 102 100 76-124 2 

Ethanol 99 101 60-138 2 

Page 17 of 20 

N/A 
06-10-1351 
EPA 50308 
EPA 82608 

LCS/LCSD Batch 
Number 

061027L01 

RPDCL Qualifiers 

0-8 

0-10 

0-7 

0-9 

0-16 

0-9 

0-8 

0-13 

0-13 

0-32 

0-11 

0-12-. 

0-10 

0-32 

OCVOCRWQCB004197 



7 , I 
l ! 

... 1 
' ( 
! I 

r i 
. e 
d 

i I 
i j 

u 

Page 18 of 20 

L- a/science \ t~ 
- _,,\\_:~/- _,: __ _ r _nvironmental 

!iii Glossary of Terms and Qualifiers 
:.. aboratories, Inc. 

Work Order Number: 06-10-1351 

Qualifier 

* 

1 

2 

3 

4 

5 

A 

B 

c 
E 

H 

J 

N 

ND 

Q 

u 
X 

z 

Definition 

See applicable analysis comment. 

Surrogate compound recovery was out of control due to a required sample dilution, 
therefore, the sample data was reported without further clarification. 

Surrogate compound recovery was out of control due to matrix interference. The 
associated method blank surrogate spike compound was in control and, therefore, the 
sample data was reported without further clarification. 

Recovery of the Matrix Spike or Matrix Spike Duplicate compound was out of control due 
to matrix interference. The associated LCS and/or LCSD was in control and, therefore, 
the sample data was reported without further clarification . 

The MS/MSD RPO was out of control due to matrix interference. The LCS/LCSD RPO 
was in control and, therefore, the sample data was reported without further clarification. 

The PDS/PDSD associated with this batch of samples was out of control due to a matrix 
interference effect. The associated batch LCS/LCSD was in control and, hence, the 
associated sample data was reported with no further corrective action required. 

Result is the average of all dilutions, as defined by the method. 

Analyte was present in the associated method blank. 

Arialyfe presence was nofconfirmeci ori primary-column.· ---

Concentration exceeds the calibration range. 

Sample received and/or analyzed past the recommended holding time. 

Analyte was detected at a concentration below the reporting limit and above the 
laboratory method detection limit. Reported value is estimated. 

Nontarget Analyte. 

Parameter not detected at the indicated reporting limit. 

Spike recovery and RPO control limits do not apply resulting from the parameter 
concentration in the sample exceeding the spike concentration by a factor of four or 
greater. 

Undetected at the laboratory method detection limit. 

% Recovery and/or RPD out-of-range. 

Analyte presence was not confirmed by second column or GC/MS analysis. 

I 

LI ~---7_4_4_o_L_in_co_1n_w_a_y_, G_a_r_de_n_G_r_o_ve_,_c_A_9_2_a_4_1-_14_2_1_•_T_E_L:_(7_1_4)_B_9_s_-s_4_94_• __ FAX_:_(7_1_4_)_B9_4_-_1s_o_1 

u ,I 

i 
i 

OCVOCRWQCB004198 



0 
() 

< 
0 
() 
::::0 
~ 
0 
() 
OJ 
0 
0 
.,1:::1,. 
....i.. 

(0 
(0 

CALSCIENCE ENVIRONMENTAL 
LABORATORIES, INC. 

7440 LINCOLN WAY 
GARDEN GROVE, CA 92841:..1427 

TEL: (714) 895-5494 • FAX: (714) 894-7501 

lABORATORY CLIENT: 
-SB-J-..;, ....l..-n ..... 

ADDRESS: 2..~ )1{ \,,) N.lt:,,.. "' ~-
CITY -~~ .. 'N.-

''i>"(... 

STATE 

-
cS..!>~ 

VJ\ 

,...., ... - ~·, _____ , 

ZIP 

q.~'L1~ 

r 
__ _, 

CHAIN OF CUSTODY RECORD 

Date, __ \:...0..:;___,.'--.2:"_Ll=-..,,S> .... b~------'---
Page --"""'\ ___ of \ 

CLIENT P_ROJECT NAME I NUMBER: P.O.NO.: 

~-- ·- - ~.; ..... / C S?'5'~ )"<,::; ":t..532£ 
PROJECT CONTACI.) ( 

~ ¾"' 
SAMPLER(S): {PRINTl_} COELT LOG CODE 

TEL: lq u C\) . IE-MAIL: 

~°;I,\ .. 'f.:, 5"..Z: ""'~"\ ~ ~'- '"l--• (J;:)..,v\ I ~'\.,,r ":Z'em □ □ □ □ ::;~~!ft 
TURNAROUND TIME: 

□ SAMEDAY □-24HR 04BHR D72HR □ 5DAYS la10DAYS 
REQUESTED ANALYSES 

SPECIAL REQUIREMENTS (ADDmONAL COSTS MAY APPLY) 

I □ RWQCS REPORTING FORMS □ COELTEDF □ 
SPECIAL INSTRUCTIONS: ~ -~ - G" 

' l5 ar in" -c:> G" 6 en 0 0. 0 <O 0 t:. 0 "' w e ~ <0 e ex: t.n 
.... 

l5 C',j ll.. e ~ e CJ) G" 
...I 

~ w ;5 l5 w w m 0::: 1:2 ~ ~ 
<'? 

co !;;: c:> 8 N' LU s- g l5 I- <0 N 
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. WORK ORDER#: 06 - u] {Qj. u) (] [] [D 
Cooler / off-

SAMPLE RECEIPT FORM 

CLIENT: L-

TEMPERATURE - SAMPLES RECEIVED BY: 

CALSCIENCE COURIER: 
___ Chilled, cooler with temperature blank provided. 

_ _9hilled, cooler without temperature blank. 

~ Chilled and placed in cooler with wet ice. 

___ Ambient and placed in cooler with wet ice. 

~mbient temperature. 

3,~ · °C Temperature blank. 

CUSTODY SEAL INTACT: 

DATE: 

LABORATORY (Other than Calscience Courier): 
° C Temperature blank. ---
0 C IR thermometer. ---

--- Ambient temperature. 

Sample(s): __ _ Cooler: __ _ No (Not Intact) : __ _ 

SAMPLE CONDITION: 

i 

; 

Chain-OI-Cu.tody docum.n,(s) receNed "4~ ~mples . .... . . . . C. ~ .... _No 
N/A-· ..... -~·~· ··-·1 

Sampler's name indicated on COC........................... ... . . . . . . . . .. . ... . . . . . . ..... . ---
Sample container label(s) consistent with custody papers ..................... __ .,,,._ ....... __ _ 

Sample container(s) intact and good condition .................................. . __ ...,,... 
Correct containers and volume for analyses requested ...................... . 

Proper preservation noted on sample iabel(s) .................................... : ___ ...,,... 

VOA vial(s) free of headspace ........................................................ ---

Tedlar bag(s) free of condensation ................................................... ---"'~-

COMMENTS: 
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Ca/science 

r _nvironmental -
II 
I aboratories, Inc. 

October 30, 2006 

Steven Fry 
Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Subject: Calscience Work Order No.: 06-10-1433 
Client Reference: NGSC Former Y-12 Facility/ 37134 

Dear Client: 

Enclosed is an analytical report for the above-referenced project. The samples 
included in this report were received 10/25/2006 and analyzed in accordance with 
the attached chain-of-custody. 

· · llnless,otherwise noted-, all analytical testingwasaccomplished in-accordance with 
the guidelines established in our Quality Systems Manual, applicable standard 
operating procedures, and other related documentation. The original report of 
subcontracted analysis, if any, is provided herein, and follows the standard Calscience 
data package. The results in this analytical report are limited to the samples tested 
and any reproduction thereof must be made in its entirety. 

If you have any questions regarding this report, please do not hesitate to contact 
the undersigned. 

Sincerely, 

Calscience Environmental 
Laboratories, Inc. 

Stephen Nowak 
Project Manager 

Page 1 of 19 

LI ~p ID: 1230 • NELAP ID: 03220CA • CSDLAC ID: 10109 • SCAQMD ID: 93LA0830 

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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l. = a/science 

IF _nvironmental 

L aboratories, Inc. 

Analytical Report 
J . /;'"''/ ,:0 

;-. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility / 37134 

Client Sample Number 

lnlet-102506-A 

Parameter 

Acetone 
Benzene 
Benzyl Chloride 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dibromoethane 
Dichlorotetrafluoroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
c-1,3-Dichloropropene 
c-1,2-Dichloroethene 
Surrogates: 

1,4-Bromofluorobenzene 
Toluene-dB 

Result RL 

19 2 
1.0 0.5 

ND 1.0 
ND 0.50 
ND 0.50 
ND 0.50 

26 1 
3.0 0.5 

ND 0.50 
ND 0.50 
ND 0.50 

2.6 0.5 
0.58 0.50 

ND 0.50 
0.71 0.50 
9.3 0.5 

14Q0. ... 100 
ND 0.50 
ND 2.0 
ND 0.50 

2.2 0.5 
ND 0.50 
ND 0.50 
ND 0.50 
ND 0.50 

2.9 0.5 
REC(%) Control 

Limits 
100 57-129 
99 78-156 

Lab Sample 
Number 

06-10-1433-2 

DF 

1 
1 
1 
1 
1 

200 
1 
1 

Qual 

Qua! 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Date 
Collected Matrix 

10/25/06 Air 

Parameter 

t-1,2-Dichloroethene 
t-1,3-Dichloropropene 
Ethylbenzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-I-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
a-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 
Trichlorofluoromethane 

{.,~) ... 
·t 

Date 

"':f-Y:~;i }. 

10/25/06 
06-10-1433 

N/A 
EPA T0-15 

ppb (v/v) 

Page 1 of 5 

Date 
Prepared Analyzed QC Batch ID 

NIA 10/26/06 061025L01 

Result 

1.7 
ND 
ND 
ND 
ND 
ND 
ND 

16 
ND 

0.53 
1.1 

ND 
1300 

2.4 
3400 
ND 

RL 

0.5 
1.0 
0.50 
0.50 
1.0 
1.0 
2.0 

10 
1.0 
0.50 
1.0 
1.0 

100 
0.5 

100 
1.0 

DF _Q.!!fil 

1 

1 
1 

200 
1 

200 
1 

.. 1,1,2_:-Trictlloro:1,2,2_:-Trifl_lJoroethane . 2...4 t.0 .. 1. ,. 
20 1, 1, 1-Trichloroethane 150 10 

1, 1,2-Trichloroethane 5.5 0.5 1 
1,3,5-Trimethylbenzene ND 0.50 
1, 1,2,2-Tetrachloroethane ND 1.0 
1,2,4-Trimethylbenzene 1.1 1.0 
1,2,4-Trichlorobenzene ND 1.0 
Vinyl Acetate ND 1.0 
Vinyl Chloride ND 0.50 

Surrogates: REC(%) Control Qual 
Limits 

1,2-Dichloroethane-d4 90 47-137 

1 ! ~L - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

LI 
•• A 

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

u 
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Ca/science 
===iii 

P _nvironmental 

L aboratories, Inc. 

Analytical Report 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC FormerY-12 Facility/ 37134 

Client Sample Number 

lnlet-102506-B 

Parameter 

Acetone 
Benzene 
Benzyl Chloride 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1, 1-Dichloroethane 

_ 1,1~Dichloro~thene 
1,2-Dibromoethane 
Dichlorotetrafluoroethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
c-1,3-Dichloropropene 
c-1,2-Dichloroethene 
Surrogates: 

1 ,4-Bromofluorobenzene 
Toluene-dB 

Result 

19 
0.66 

ND 
ND 
ND 
ND 

12 
3.4 

ND 
ND 
ND 

1.1 
0.57 

ND 
0.55 
3.6 

1400_ 
ND 
ND 
ND 

0.65 
ND 
ND 
ND 
ND 

0.99 
REC/%) 

104 
97 

RL 

2 
0.50 
1.0 
0.50 
0.50 
0.50 
1 
0.5 
0.50 
0.50 
0.50 
0.5 
0.50 
0.50 
0.50 
0.5 

_ 20 
0.50 
2.0 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

Control 
Limits 

57-129 
78-156 

Lab Sample 
Number 

06-10-1433-3 

OF Qual 

1 

Qual 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Date 
Collected Matrix 

10/25/06 Air 

Parameter 

t-1 ,2-Dichloroethene 
t-1 ,3-Dichloropropene 
Ethylbenzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-t-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
a-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 
Trichlorofluoromethane 

Date 
Prepared 

Date 
Analyzed 

10/25/06 
06-10-1433 

N/A 
EPA T0-15 

ppb (v/v) 

Page 2 of 5 

QC Batch ID 

N/A 10/26/06 061025L01 

Result 

0.67 
ND 
ND 
ND 
ND 
ND 
ND 

13 
ND 

0.52 
1.3 

ND 
590 

2.6 
1700 
ND 

RL 

0.50 
1.0 
0.50 
0.50 
1.0 
1.0 
2.0 

10 
1.0 
0.50 
1.0 
1.0 

20 
0.5 

20 
1.0 

OF Qual 

40 
1 

40 
1 

1, 1,2-Trichloro-1,2,2-Trifluoroethane 1.1 1.0 . .. L ~---

1, 1, 1 -Trichloroethane 40 0.50 
1, 1,2-Trichloroethane 1.6 0.5 
1,3,5-Trimethylbenzene ND 0.50 
1, 1,2,2-Tetrachloroethane ND 1.0 
1,2,4-Trimethylbenzene ND 1.0 
1,2,4-Trichlorobenzene ND 1.0 
Vinyl Acetate ND 1.0 
Vinyl Chloride ND 0.50 

Surrogates: REC/%) Control Qual 
Limits 

1,2-Dichloroethane-d4 76 47-137 

Ll .I a I RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004203 
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L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Page 4 of 19 

10/25/06 
06-10-1433 

N/A 
EPA T0-15 

ppb (v/v) 

Project: NGSC FormerY-12 Facility/ 37134 Page 3 of 5 

Client Sample Number 

lnlet-102506-C 

Parameter Result RL 

Acetone 15 2 
Benzene 0.71 0.50 
Benzyl Chloride ND 1.0 
Bromodichloromethane ND 0.50 
Bromoform ND 0.50 
Bromomethane ND 0.50 
2-Butanone 7.7 1.0 
Carbon Disulfide 3.3 0.5 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 0.50 
Chloroethane ND 0.50 
Chloroform 0.81 0.50 
Chloromethane 0.58 0.50 
Dibromochloromethane ND 0.50 
Dichlorodifluoromethane 0.53 0.50 
1, 1-Dichloroethane 3.3 0.5 
1, 1-Dichloroethene 1300 .. 100 
1,2-Dibromoethane ND 0.50 
Dichlorotetrafluoroethane ND 2.0 
1,2-Dichlorobenzene ND 0.50 
1,2-Dichloroethane ND 0.50 
1,2-Dichloropropane ND 0.50 
1,3-Dichlorobenzene ND 0.50 
1,4-Dichlorobenzene ND 0.50 
c-1,3-Dichloropropene ND 0.50 
c-1,2-Dichloroethene 1.3 0.5 
Surrogates: REC(%) Control 

Limits 
1,4-Bromofluorobenzene 102 57-129 
Toluene-dB 100 78-156 

Lab Sample 
Number 

06-10-1433-4 

DF 

1 

1 

Qual 

Date 
Collected Matrix 

10/25/06 Air 

Parameter 

1-1,2-Dichloroethene 
t-1,3-Dichloropropene 
Ethylbenzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-I-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
a-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 

Date Date 
Prepared Analyzed QC Batch ID 

N/A 

Result 

1.6 
ND 
ND 
ND 
ND 
ND 
ND 

12 
ND 
ND 
ND 
ND 

260 
1.8 

1700 
ND 

10/26/06 061025L01 

RL 

0.5 
1.0 
0.50 
0.50 
1.0 
1.0 
2.0 

10 
1.0 
0.50 
1.0 
1.0 

100 
0.5 

100 
1.0 

DF 

1 

.. 200 . J,1,2-Trichlo.ro-1,~,?-TrifluoroethanEl ND 1.0 

1 
1 

200 
1 

200 
1 
.L 

1, 1, 1-Trichloroethane 29 0.50 
1, 1,2-Trichloroethane 1.2 0.5 
1,3,5-Trimethylbenzene ND 0.50 
1, 1,2,2-Tetrachloroethane ND 1.0 
1,2,4-Trimethylbenzene ND 1.0 
1,2,4-Trichlorobenzene ND 1.0 
Vinyl Acetate ND 1.0 
Vinyl Chloride 0.85 0.50 

Qual Surrogates: REC (%) Control Qlli!! 
Limits 

1,2-Dichloroethane-d4 74 47-137 

OCVOCRWQCB004204 
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Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC Former Y-12 Facility/ 37134 

Client Sample Number 
Lab Sample Date 

Number Collected Matrix 

Method Blank 095-01-021-4,286 NIA Air 

Parameter Result RL OF Qua! Parameter 

Acetone ND 2.0 t-1,2-Dichloroethene 
Benzene ND 0.50 t-1,3-Dichloropropene 
Benzyl Chloride ND 1.0 Ethylbenzene 
Bromodichloromethane ND 0.50 4-Ethyltoluene 
Bromoform ND 0.50 Hexachloro-1, 3-Butadiene 
Bromomethane ND 0.50 2-Hexanone 
2-Butanone ND 1.0 Methyl-I-Butyl Ether (MTBE) 
Carbon Disulfide ND 0.50 Methylene Chloride 
Carbon Tetrachloride ND 0.50 4-Methyl-2-Pentanone 
Chlorobenzene ND 0.50 o-Xylene 
Chloroethane ND 0.50 p/m-Xylene 
Chloroform ND 0.50 Styrene 
Chloromethane ND 0.50 Tetrachloroethene 
Dibromochloromethane ND 0.50 Toluene 
Dichlorodifluoromethane ND 0.50 Trichloroethene 
1, 1-Dichloroethane ND 0.50 Trichlorofluoromethane 

Date 

Page 5 of 19 

., 
\.~p 

10/25/06 
06-10-1433 

N/A 
EPA TO-15 

ppb (v/v) 

Page 4 of 5 

Date 
Prepared Analyzed QC Batch ID 

NIA 10/25/06 061025L01 

Result RL OF Qua! 

ND 0.50 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 1.0 
ND 2.0 
ND 10 
ND 1.0 
ND 0.50 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 0.50 
ND 1.0 

J , 1 ~Dichlgroethene _ .. ND 0.50 . 1, 1,2-Trichloro~ 1_.2,2~ TrifltJoro~thanl;) ND 1.0 
1 
t 
1 
1 

1,2-Dibromoethane ND 0.50 1, 1, 1-Trichloroethane ND 0.50 
Dichlorotetrafluoroethane ND 2.0 1, 1,2-Trichloroethane ND 0.50 
1,2-Dichlorobenzene ND 0.50 1,3,5-Trimethylbenzene ND 0.50 
1,2-Dichloroethane ND 0.50 1, 1,2,2-Tetrachloroethane ND 1.0 
1,2-Dichloropropane ND 0.50 1,2,4-Trimethylbenzene ND 1.0 
1,3-Dichlorobenzene ND 0.50 1,2,4-Trichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 0.50 Vinyl Acetate ND 1.0 
c-1,3-Dichloropropene ND 0.50 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene ND 0.50 
Surrogates: REC(%) Control Qua! Surrogates: REC (%) Control Qlli!! 

Limits Limits 
1.4-Bromofluorobenzene 98 57-129 1,2-Dichloroethane-d4 76 47-137 
Toluene-d8 95 78-156 

.I a I RL- Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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• aboratones, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC Former Y-12 Facility/ 37134 

Client Sample Number 

Method Blank 

Parameter Result RL 

Acetone ND 2.0 
Benzene ND 0.50 
Benzyl Chloride ND 1.0 
Bromodichloromethane ND 0.50 
Bromoform ND 0.50 
Bromomethane ND 0.50 
2-Butanone ND 1.0 
Carbon Disulfide ND 0.50 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 0.50 
Chloroethane ND 0.50 
Chloroform ND 0.50 
Chloromethane ND 0.50 
Dibromochloromethane ND 0.50 
Dichlorodifluoromethane ND 0.50 
1, 1-Dichloroethane ND 0.50 

Lab Sample Date 
Matrix Number Collected 

095-01-021-4,291 N/A Air 

OF 

1 

Qual Parameter 

t-1,2-Dichloroethene 
t-1 ,3-Dichloropropene 
Ethylbenzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-I-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
a-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 

-Trichlorofluoromethane 

Date 

Page 6 of 19 

10/25/06 
06-10-1433 

N/A 
EPA T0-15 

ppb (v/v) 

Page 5 of 5 

Date 
Prepared Analyzed QC Batch ID 

N/A 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10/26/06 061026L01 

RL 

0.50 
1.0 
0.50 
0.50 
1.0 
1.0 
2.0 

10 
1.0 
0.50 
1.0 
1.0 
0.50 
0.50 
0.50 
1.0 

OF Qual 

1 
1 
1 
1 
1 
1 

1,1-DichIQroett1e11e_ ND 0.50 __ 1,1,2:Tricl'llor<l:1,2,2-Triflu9rnethane _ ND 1.Q _J 
1,2-Dibromoethane ND 0.50 1, 1, 1-Trichloroethane ND 0.50 
Dichlorotetrafluoroethane ND 2.0 1, 1,2-Trichloroethane ND 0.50 
1,2-Dichlorobenzene ND 0.50 1,3,5-Trimethylbenzene ND 0.50 
1,2-Dichloroethane ND 0.50 1,1,2,2-Tetrachloroethane ND 1.0 
1,2-Dichloropropane ND 0.50 1,2,4-Trimethylbenzene ND 1.0 
1,3-Dichlorobenzene ND 0.50 1,2,4-Trichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 0.50 Vinyl Acetate ND 1.0 
c-1,3-Dichloropropene ND 0.50 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene ND 0.50 
Surrogates: REC(%) Control QJm! Surrogates: REC (%) Control Qual 

Limits Limits 
1 ,4-Bromofluorobenzene 102 57-129 1 ,2-Dichloroethane-d4 102 47-137 
Toluene-dB 94 78-156 

.I 
I 

I RL • Reporting Limit , DF - Dilution Factor , Qual. Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004206 
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Analytical Report 
>\ ·~:-:c 

aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Lab Sample 
Client Sample Number Number 

TB-102506 06-10-1433-1 

Parameter Result RL OF Q.!dfil 
Acetone ND 50 
Benzene ND 0.50 
Bromobenzene ND 1.0 
Bromochloromethane ND 1.0 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 10 
2-Butanone ND 10 
n-Butylbenzene ND 1.0 
sec-Butyl benzene ND 1.0 
tert-Butylbenzene ND 1.0 
Carbon Disulfide ND 10 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 1.0 1 
Chloroethane ND 1.0 1 
Chloroform ND 1.0 1 

... .Chloromethane ND 10 _. ····· 1 
2-Chlorotoluene ND 1.0 
4-Chlorotoluene ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dibromo-3-Chloropropane ND 5.0 
1,2-Dibromoethane ND 1.0 
Dibromomethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 
1,3-Dichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 1.0 
Dichlorodifluoromethane ND 1.0 
1, 1-Dichloroethane ND 1.0 
1,2-Dichloroethane ND 0.50 
1, 1-Dichloroethene ND 1.0 
c-1,2-Dichloroethene ND 1.0 
t-1,2-Dichloroethene ND 1.0 
1,2-Dichloropropane ND 1.0 
surrogates: ~ ~ Qual 

.!.imi1§ 
Dlbromofluoromethane 107 74-140 
Toluene-dB 95 88-112 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Date 
Collected Matrix 

10/25/06 Aqueous 

Parameter 

1,3-Dichloropropane 
2,2-Dichloropropane 
1, 1-Dichloropropene 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1, 1, 1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2 ,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1, 1, 1-Trichloroethane 

Date 

'·t,, ... ;:, 

10/25/06 
06-10-1433 
EPA 50308 
EPA 82608 

ug/L 

Page 1 of 4 

Date 
Prepared Analyzed QC Batch ID 

10/26/06 10/27/06 061026L02 

Result RL 
ND 1.0 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 10 
ND 1.0 
ND 1.0 
ND 10 
ND 10 
ND 10 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND .1,Q 1 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

1,1,2-Trichloro-1,2,2-Trifluoroethane ND 10 
1, 1,2-Trichloroethane ND 1.0 
Trichloroethane ND 1.0 
Trichlorofluoromethane ND 10 
1,2,3-Trichloropropane ND 5.0 
1,2,4-Trimethylbenzene ND 1.0 
1,3,5-Trimethylbenzene ND 1.0 
Vinyl Acetate ND 10 
Vinyl Chloride ND 0.50 
p/m-Xylene ND 1.0 
a-Xylene ND 1.0 
Methyl-I-Butyl Ether (MTBE) ND 1.0 
Surrogates: REC(%} Control Q.!dfil 

.l.i.ali1§. 
1,2-Dichloroethane-d4 115 74-146 
1,4-Bromofluorobenzene 88 74-110 

LI .I a I RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 

2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC Former Y-12 Facility / 37134 

Client Sample Number 

GW-102506 

Parameter Result RL 

Acetone ND 50 
Benzene ND 0.50 
Bromobenzene ND 1.0 
Bromochloromethane ND 1.0 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 10 
2-Butanone ND 10 
n-Butylbenzene ND 1.0 
sec-Butylbenzene ND 1.0 
tert-Butylbenzene ND 1.0 
Carbon Disulfide ND 10 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 1.0 
Chloroethane ND 1.0 
Chloroform ND 1.0 

. Chloromethane ND 10. 
2-Chlorotoluene ND 1.0 
4-Chlorotoluene ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dibromo-3-Chloropropane ND 5.0 

Lab Sample 
Number 

06-10-1433-5 

1 
1 
1 
1 

Date 
Collected Matrix 

10/25/06 Aqueous 

Parameter 

1,3-Dichloropropane 
2 ,2-Dichloropropane 
1 , 1-Dichloropropene 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
Ethylbenzene . 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 

Page 8 of 19 

10/25/06 
06-10-1433 
EPA 5030B 

EPA 8260B 
ug/L 

Page 2 of 4 

Date Date 
Prepared Analyzed QC Batch ID 

10/27/06 10/27/06 061027L01 

Result RL DF Qual 

ND 1.0 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 10 
ND 1.0 
ND 1.0 
ND 10 
ND 10 1 
ND 10 1 
ND 1.0 1 
ND 1.0 1 
ND 1.0 1 
ND 1.0 1 
1.1 1.0 ... L. ------- -

ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

1,2-Dibromoethane ND 1.0 1,1,2-Trichloro-1,2,2-Trifluoroethane ND 10 
Dibromomethane ND 1.0 1,1,2-Trichloroethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 Trichloroethane 6.6 1.0 
1,3-Dichlorobenzene ND 1.0 Trichlorofluoromethane ND 10 
1,4-Dichlorobenzene ND 1.0 1,2,3-Trichloropropane ND 5.0 
Dichlorodifluoromethane ND 1.0 1,2 ,4-Trimethylbenzene ND 1.0 
1, 1-Dichloroethane ND 1.0 1,3 ,5-Trimethylbenzene ND 1.0 
1,2-Dichloroethane ND 0.50 Vinyl Acetate ND 10 
1, 1-Dichloroethene 1.4 1.0 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene ND 1.0 p/m-Xylene ND 1.0 
t-1,2-Dichloroethene ND 1.0 a-Xylene ND 1.0 
1,2-Dichloropropane ND 1.0 Methyl-I-Butyl Ether (MTBE) ND 1.0 
surrogates: ~ .QQntr2!. Q.Yfil SurrQgates: REC(%\ Control Qual 

1Jrnili 1Jrnili 
Dlbromofluoromethane 103 74-140 1 ,2-Dichloroethane-d4 106 74-146 
Toluene-dB 94 88-112 1 ,4-Bromofluorobenzene 87 74-110 

.I a I RL - Reporting Limit , OF - Dilution Factor , Qual • Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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• aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC Former Y-12 Facility/ 37134 

Client Sample Number 

Method Blank 

Parameter 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
ChloroniethanEl __ _ 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Lab Sample Date 
Number Collected Matrix 

099-10-006-19,444 N/A Aqueous 

RL 

50 
0.50 
1.0 
1.0 
1.0 
1.0 

10 
10 

1.0 
1.0 
1.0 

10 
0.50 
1.0 
1.0 
1.0 

-- 1Q -~, __ , __ 
1.0 
1.0 
1.0 
5.0 

OF Qual 

1 

1. 
1 
1 

Parameter 

1 ,3-Dichloropropane 
2,2-Dichloropropane 
1, 1-Dichloropropene 
c-1,3-Dichloropropene 
t-1 ,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1, 1,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 

Date 

Page 9 of 19 

10/25/06 
06-10-1433 
EPA 5030B 
EPA 8260B 

ug/L 

Page 3 of 4 

Date 
Prepared Analyzed QC Batch ID 

10/26/06 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10/27/06 061026L02 

RL 

1.0 
1.0 
1.0 
0.50 
0.50 
1.0 

10 
1.0 
1.0 

10 
10 
10 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

OF Qual 

1 
1 
1 

2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

ND 1.0 1, 1,2-Trichloro-1,2,2-Trifluoroethane ND 10 

1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
c-1,2-Dichloroethene 
t-1,2-Dichloroethene 
1,2-Dichloropropane 
Surrogates: 

Dibromofluoromethane 
Toluene-dB 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REC(%) 

104 
94 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.50 
1.0 
1.0 
1.0 
1.0 

Control 
1=iml1!i 
74-140 
88-112 

1, 1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
p/m-Xylene 
o-Xylene 
Methyl-I-Butyl Ether (MTBE) 

Qual Surrogates: 

1,2-Dichloroethane-d4 
1,4-Bromofluorobenzene 

.I a I RL- Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

ND 1.0 
ND 1.0 
ND 10 
ND 5.0 
ND 1.0 
ND 1.0 
ND 10 
ND 0.50 
ND 1.0 
ND 1.0 
ND 1.0 

REC(%) Control Q.Yfil 
l.imit&. 

109 74-148 
88 74-110 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC FormerY-12 Facility/ 37134 

Client Sample Number 
Lab Sample Date 

Number Collected Matrix 

Method Blank 099-10-006-19,448 N/A Aqueous 

Parameter Result RL OF Qual Parameter 

Acetone ND 50 1,3-Dichloropropane 
Benzene ND 0.50 2,2-Dichloropropane 
Bromobenzene ND 1.0 1, 1-Dichloropropene 
Bromochloromethane ND 1.0 c-1,3-Dichloropropene 
Bromodichloromethane ND 1.0 t-1,3-Dichloropropene 
Bromoform ND 1.0 Ethylbenzene 
Bromomethane ND 10 2-Hexanone 
2-Butanone ND 10 lsopropylbenzene 
n-Butylbenzene ND 1.0 p-lsopropyltoluene 
sec-Butylbenzene ND 1.0 Methylene Chloride 
tert-Butylbenzene ND 1.0 4-Methyl-2-Pentanone 
Carbon Disulfide ND 10 Naphthalene 
Carbon Tetrachloride ND 0.50 n-Propylbenzene 
Chlorobenzene ND 1.0 Styrene 
Chloroethane ND 1.0 1, 1, 1,2-Tetrachloroethane 
Chloroform ND 1.0 1, 1,2,2-Tetrachloroethane 
Chloromethane ND 10 Tetrachloroethene 
- - - - --
2-Chlorotoluene ND 1.0 Toluene 
4-Chlorotoluene ND 1.0 1,2,3-Trichlorobenzene 
Dibromochloromethane ND 1.0 1,2 ,4-Trichlorobenzene 
1,2-Dibromo-3-Chloropropane ND 5.0 1,1,1-Trichloroethane 

Date 

Page 10 of 19 

10/25/06 
06-10-1433 
EPA 50308 
EPA 82608 

ug/L 

Page 4 of 4 

Date 
Prepared Analyzed QC Batch ID 

10/27/06 10/27/06 061027L01 

Result RL 

ND 1.0 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 10 
ND 1.0 
ND 1.0 
ND 10 
ND 10 
ND 10 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 ---- Nb-

1.0 
ND 1.0 
ND 1.0 
ND 1.0 

1,2-Dibromoethane ND 1.0 1, 1,2-Trichloro-1,2,2-Trifluoroethane ND 10 
Dibromomethane ND 1.0 1, 1,2-Trichloroethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 Trichloroethene ND 1.0 
1,3-Dichlorobenzene ND 1.0 Trichlorofluoromethane ND 10 
1,4-Dichlorobenzene ND 1.0 1,2,3-Trichloropropane ND 5.0 
Dichlorodifluoromethane ND 1.0 1,2,4-Trimethylbenzene ND 1.0 
1, 1-Dichloroethane ND 1.0 1,3,5-Trimethylbenzene ND 1.0 
1,2-Dichloroethane ND 0.50 Vinyl Acetate ND 10 
1, 1-Dichloroethene ND 1.0 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene ND 1.0 p/m-Xylene ND 1.0 
t-1,2aOichloroethene ND 1.0 a-Xylene ND 1.0 
1,2-Dichloropropane ND 1.0 Methyl-I-Butyl Ether (MTBE) ND 1.0 
Surrogates: REC/%) Control Q_ygJ Surrogates: REC/%) Control Q_ygJ 

Limits .Lim.iis. 
Dibromofluoromethane 101 74-140 1,2-Dichloroethane-d4 107 74-146 
Toluene-d8 94 88-112 1,4-Bromofluorobenzene 89 74-110 

.I a l RL - Reporting Limit , DF - Dilution Factor , Qual • Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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Quality Control - Spike/Spike Duplicate 

._ aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project NGSC FormerY-12 Facility/ 37134 

Quality Control Sample ID Matrix 

06-10-1487-4 Aqueous 

Parameter MS %REC 

Benzene 98 

Carbon Tetrachloride 106 

Chlorobenzene 97 

1,2-Dichlorobenzene 100 

1, 1-Dichloroethene 98 

Toluene 98 

Trichloroethane 96 

Vinyl Chloride 89 

Methyl-t-Butyl Ether (MTBE) 101 

Tert-Butyl Alcohol (TBA) 108 

98 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date 
Instrument Prepared 

GC/MST 10/26/06 

MSD%REC %REC CL 

97 88-118 

107 67-145 

96 88-118 

99 86-116 

100 70-130 

96 87-123 

96 79-127 

95 69-129 

102 71-131 

110 36-168 

101 81-123 Diisopropyl Ethe~ (DIPE) 
-- - ·---a- -- -· ---- -

Ethyl-I-Butyl Ether (ETBE) 98 101 72-126 

Tert-Amyl-Methyl Ether (TAME) 97 97 72-126 

Ethanol 106 104 53-149 

RPD - Relative Percent Difference , CL - Control Limit 

RPO 

2 

0 

6 

2 

2 

3 

3 

0 

2 

Date 
Analyzed 

10/27/06 

RPDCL 

0-7 

0-11 

0-7 

0-8 

0-25 

0-8 

0-10 

0-13 

0-13 

0-45 

0-9 

0-12 

0-12 

0-31 

Page 11 of 19 

.A,Jril!l:'•~. 

i 
,·~~ -:, 

10/25/06 
06-10-1433 
EPA 50308 
EPA 82608 

MS/MSD Batch 
Number 

061026S02 

Qualifiers 

--~ --,,-~-,-----,, --

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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r JIVironmental 

L aboratories, Inc. 

Quality Control - Spike/Spike Duplicate 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project NGSC Former Y-12 Facility/ 37134 

Quality Control Sample ID Matrix 

GW-102506 Aqueous 

Parameter MS %REC 

Benzene 96 

Carbon Tetrachloride 106 

Chlorobenzene 98 

1,2-Dichlorobenzene 99 

1, 1-Dichloroethene 100 

Toluene 97 

Trichloroethene 97 

Vinyl Chloride 91 

Methyl-I-Butyl Ether (MTBE) 103 

Teri-Butyl Alcohol (TBA) 115 

Diisopropyl Ether (DIPE) 100 

Ethyl-I-Butyl Ether (ETBE) 101 

Teri-Amyl-Methyl Ether (TAME) 98 

Ethanol 104 

RPD - Relative Percent Difference , CL - Control Limit 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date 
Instrument Prepared 

GC/MST 10/27/06 

MSD¾REC %REC CL RPO 

97 88-118 

104 67-145 

97 88-118 

102 86-116 3 

99 70-130 

98 87-123 

95 79-127 2 

94 69-129 4 

105 71-131 2 

121 36-168 5 

100 81-123 0 
- - --
104 72-126 3 

102 72-126 4 

111 53-149 6 

Date 
Analyzed 

10/27/06 

RPDCL 

0-7 

0-11 

0-7 

0-8 

0-25 

0-8 

0-10 

0-13 

0-13 

0-45 

0-9 

Page 12 of 19 

10/25/06 
06-10-1433 
EPA 50308 
EPA 82608 

MS/MSD Batch 
Number 

061027S01 

Qualifiers 

----,----.-~~----~-- --,- -

0-12 

0-12 

0-31 

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004212 



L= a/science 

t _nvironmental Quality Control - LCS/LCS Duplicate 

• ii. aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Quality Control Sample ID Matrix 

1 095-01-021-4,286 Air 

Instrument 

GC/MSDD 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date 
Prepared 

N/A 

Date 
Analyzed 

10/25/06 

Parameter LCS %REC LCSD%REC %REC CL RPO 

f 1 n : 3 
l • 

Benzene 

Carbon Tetrachloride _ 

1,2-Dibromoethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,4-Dichlorobenzene 

c-1 ,3-Dichloropropene 

' ~ Ethylbenzene 

j o-Xylene 
' . 
q 
. I 

! ' 

: I ! 
I 

p/m-Xylene 

Tetrachloroethene 

Toluene 

Trichloroethane 

1, 1,2-Trichloroethane 

Vinyl Chloride 

113 

111 

99 

102 

78 

101 

97 

110 

112 

109 

100 

_ -- - --104 

105 

118 

99 

84 

.I a I RPD • Relative Percent Difference , CL. Control Limit 

111 60-156 

110 64-154 0 

97 54-144 

101 34-160 

103 69-153 28 

102 67-157 1 

95 36-156 2 

109 61-157 

113 52-154 0 

109 52-148 0 

100 42-156 1 

103 _ 56-152 1.-
105 56-146 0 

119 63-159 0 

99 65-149 0 

111 45-177 29 

Page 13 of 19 

NIA 
06-10-1433 

N/A 
EPA TO-15 

LCS/LCSD Batch 
Number 

061025L01 

RPDCL Qualifiers 

0-40 

0-32 

0-36 

0-47 

0-30 

0-35 

0-47 

0-35 

0-38 

0-38 

0-41 

_ _ 0-40 

0-43 

0-34 

0-37 

0-36 

Ll ~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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1:,=nvironmental Quality Control - LCS/LCS Duplicate 

L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Quality Control Sample ID Matrix Instrument Prepared Analyzed 

095-01-021-4,291 Air GC/MSDD NIA 10/26/06 

Parameter LCS %REC LCSD%REC %REC CL RPO 

Benzene 109 111 60-156 2 

Carbon Tetrachloride 108 111 64-154 3 

1,2-Dibromoethane 98 99 54-144 

1,2-Dichlorobenzene 100 101 34-160 

1,2-Dichloroethane 85 104 69-153 20 

1,2-Dichloropropane 100 101 67-157 0 

1 ,4-Dichlorobenzene 96 95 36-156 

c-1,3-Dichloropropene 107 109 61-157 2 

Ethyl benzene 112 113 52-154 

a-Xylene 109 111 52-148 2 

p/m-Xylene 101 102 42-156 1 

-- Tetrachloroethene - _ .106 .105 _ 56-152 Q 

Toluene 104 106 56-146 1 

Trichloroethane 118 119 63-159 0 

1,1,2-Trichloroethane 99 98 65-149 0 

Vinyl Chloride 83 113 45-177 30 

.I a I RPD - Relative Percent Difference , CL - Control Limit 

Page 14 of 19 

N/A 
06-10-1433 

N/A 
EPA T0-15 

LCS/LCSD Batch 
Number 

061026L01 

RPDCL Qualifiers 

0-40 

0-32 

0-36 

0-47 

0-30 

0-35 

0-47 

0-35 

0-38 

0-38 

0-41 

0-40 --,,,--.---. --. ---- --.--., 

0-43 

0-34 

0-37 

0-36 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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L= a/science 

C _nvironmental 
fl 

Quality Control - LCS/LCS Duplicate 

;;,,,, aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Quality Control Sample ID Matrix Instrument Prepared Anal zed 

099-10-006-19,444 Aqueous GC/MST 10/26/06 10/26/06 

Parameter LCS %REC LCSD %REC %REC CL RPO 

Benzene 99 98 84-120 1 

Carbon Tetra_chloride 105 103 63-147 2 

Chlorobenzene 98 95 89-119 3 

1,2-Dichlorobenzene 102 100 89-119 2 

1, 1-Dichloroethene 100 100 77-125 

Toluene 98 98 83-125 

Trichloroethene 98 96 89-119 1 

Vinyl Chloride 92 95 63-135 3 

Methyl-I-Butyl Ether (MTBE) 103 105 82-118 

Teri-Butyl Alcohol (TBA) 104 108 46-154 4 

Diisopropyl Ether (DIPE) 101 103 81-123 2 

- Ethyl+Butyl Ether(ETBE) -- 101 -- _ -- _ 103_ __ _ 7•H22 2_ 

Teri-Amyl-Methyl Ether (TAME) 101 102 76-124 

Ethanol 103 107 60-138 4 

.I a I RPD - Relative Percent Difference , CL - Control Limit 

Page 15 of 19 

N/A 
06-10-1433 
EPA 50308 
EPA 82608 

LCS/LCSD Batch 
Number 

061026L02 

RPDCL Qualifiers 

0-8 

0-10 

0-7 

0-9 

0-16 

0-9 

0-8 

0-13 

0-13 

0-32 

0-11 

_ Q,12 __ 

0-10 

0-32 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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•= . I. a/science ---,:_nvironmenta/ Quality Control - LCS/LCS Duplicate 

I aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Quality Control Sample ID Matrix Instrument Prepared Anal zed 

099-10-006-19,448 Aqueous GC/MST 10/27/06 10/27/06 

Parameter LCS %REC LCSD %REC %REC CL RPO 

Benzene 98 97 84-120 0 

Carbon Tetrachloride 108 104 63-147 4 

Chlorobenzene 98 96 89-119 2 

1,2-Dichlorobenzene 99 100 89-119 1 

1, 1-Dichloroethene 102 99 77-125 2 

Toluene 99 98 83-125 0 

Trichloroethene 96 96 89-119 0 

Vinyl Chloride 95 92 63-135 3 

Methyl-I-Butyl Ether (MTBE) 106 104 82-118 2 

Teri-Butyl Alcohol (TBA) 115 113 46-154 2 

Diisopropyl Ether (DIPE) 103 101 81-123 2 

Ethyl-I-Butyl Ether (ETBE) ___ 104_ 103 ---- 74-'122 _____ 2 

Teri-Amyl-Methyl Ether (TAME) 102 100 76-124 2 

Ethanol 99 101 60-138 2 

.I a I RPO - Relative Percent Difference , CL - Control Limit 

Page 16 of 19 

N/A 
06-10-1433 
EPA 5030B 
EPA 82608 

LCS/LCSD Batch 
Number 

061027L01 

RPDCL Qualifiers 

0-8 

0-10 

0-7 

0-9 

0-16 

0-9 

0-8 

0-13 

0-13 

0-32 

0-11 

0-12 
-- - - - - -~--..,----

0-10 

0-32 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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--c.; a/science 
m 

l:,JJvironmental Glossary of Terms and Qualifiers . .:· .... ·" 
,,l , -·I L aboratories, Inc. ~:":;;"'!: L 

Work Order Number: 06-10-1433 

Qualifier 

* 

1 

2 

3 

4 

5 

A 

Definition 

See applicable analysis comment. 

Surrogate compound recovery was out of control due to a required sample dilution, 
therefore, the sample data was reported without further clarification. 

Surrogate compound recovery was out of control due to matrix interference. The 
associated method blank surrogate spike compound was in control and, therefore, the 
sample data was reported without further clarification. 

Recovery of the Matrix Spike or Matrix Spike Duplicate compound was out of control due 
to matrix interference. The associated LCS and/or LCSD was in control and, therefore, 
the sample data was reported without further clarification. 

The MS/MSD RPO was out of control due to matrix interference. The LCS/LCSD RPO 
was in control and, therefore, the sample data was reported without further clarification. 

The PDS/PDSD associated with this batch of samples was out of control due to a matrix 
interference effect. The associated batch LCS/LCSD was in control and, hence, the 
associated sample data was reported with no further corrective action required.· 

Result is the average of all dilutions, as defined by the method. 

8 Analyte was present in the associated method blank . 
. . . C 

E 

H 

J 

N 

ND 

Q 

u 
X 

z 

A11alyfe presence was nol confirmed on pflmary colUmn:· · ··· ··· 
Concentration exceeds the calibration range. 

Sample received and/or analyzed past the recommended holding time. 

Analyte was detected at a concentration below the reporting limit and above the 
laboratory method detection limit. Reported value is estimated. 

Nontarget Analyte. 

Parameter not detected at the indicated reporting limit. 

Spike recovery and RPO control limits do not apply resulting from the parameter 
concentration in the sample exceeding the spike concentration by a factor of four or 
greater. 

Undetected at the laboratory method detection limit. 

% Recovery and/or RPO out-of-range. 

Analyte presence was not confirmed by second column or GC/MS analysis. 

j I I 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 ~------

OCVOCRWQCB004217 



ALSCIENCE ENViRONMENTAL 
LABORATORIES, INC. 

7440 LINCOLN WAY 
GARDEN GROVE, CA 92841-1427 

TEL: (714) 895-5494 • FAX: (714) 894-7501 

LABORATORY CLIENT: 
.&\o.o"'-"~ ~~~._,\c._ 

!AUDRESS: ~::) \--1,<.,~ b-r-

~ l..o.c..-.' . (~L") 

~ ~s~ 
CITY-- ' 

STATE ~~,1~ -U'V'Y\J- ~ 
TEL: 

\.t~ l~ 't~?!tMAIL~u-,~ "°' Ci) l' ~6\') 1'b\-(Y1<- c.,-. 
l\JRNAROUND TIME: -

0 SAME DAY □24HR 048HR 072HR 0 5DAYS i'.I. 10DAYS 
SPECIAL REQUIREMENTS (ADDITIONAL COSTS MAY APPLY) 

□ RWQCB REPORTING FORMS 0 COELTEDF □ ' 

SPECIAL INSTRUCTIONS: 

.LAB SAMPLING 
··.USE FIELD POINT NAME NO.OF 

SAMPLE ID MATRIX 
ON&:.r (FOR COELT 1:DF) CONT. DATE TIME 

I ~~ \a~~l-. \o~~-1. Q -=r~~ w ~ 
-·'-·· '1:.., . .1 - lO~~..._t...,.A ' ~,qL~ r: l 

l ' ' ~ .... \..t-\ ~fj ob...., "2. t,'2~ C 1 

4 4.u:1> -- \~ .:6 ~"' .... <:.. 15'3~ C I 
r ('_1\,.,.1 \,;;::):t:"q(.. -,:, I~ f\ - I ~ 

·---- ----- ------- I 

---- i 

----- -,.__ 

-----· 
I 

CHAIN OF CUSTODY RECORD 

Page __ ___;.___ __ of __ ----4-\ __ _ 

CLIENT P_ROJECT NAME/ NUMBER: P.O.NO.: 

t-,J(:,SC:.., ..C.v .... .,. \(_ ,~ ..+ ...... \ t~ /J-::ti~ 
PFIOJECT CONTACT: _) tftllt~i'.il;iaiilt' Sl-c..."L"f\ v"' 
SAMP.LER(S): (PRINl) __) COELT LOG CODE -coot.ER RECEIPT '. •-· .· ·. ;:•/'·,.t-~;; 

~""2" .. □ □ □ □ ,#eM~\i:····_ > ,:,f~? ,, 

; ·: .:--:_·;,; ·.:;:,:::: 

REQUESTED ANALYSES 

I ,_ .... ,_ 

c5 ai" m in 
C) G' 6 @" s 0.. 0 

~ C",j w e. !:::-
~ e 0: en e c5 ~ 0.. e CJ') w G' ~ c5 < w LU 

I 0: g < ,q" 6 cc !;;j: 0 co .;;:;- UJ s- 6 c5 I- ~ co == ;t; t:.. ::.: :z (..") e ~ 0 ~ §: §: LU e :z e "' e !::,. §: - (!) w '3 I-
X '3 I- "' ,:2 '3 s: :c w ~ 

.,., 
~ en m ~ :c <"> 

I== 5:i ~ f5 ~ 
(..") :z ~ 0.. 

I- rn 0.. 0.. I-

v' 
v 
\/ 
V' 

V 

I 

' 

Relinquished by: (SiUt~'\..,, - _.,,,7 rR:~e~ by: ~ig~,re/Affiliation) Date: rs-ro ,.. - /"'?~I - \..::,. ,s_ t\-l 
Relinq1,tislte"B by: (Signatu1 

,. - - ,.;'tu 
.;:/ n) J(/b.db Time: ' ~:. /6g--r-· :/,A - - cet.-~ ~ -

Relinquish~;;~·; ;-: .. tur,r {_ Receiv~d by: (Signature/Affiliation) Date: I Time: 

' 
i 

DISTRIBUTION: White with final report, Green and Yellow to Client. 
Please note that pages 1 and 2 of 2 of our T/Cs are printed on the reverse side ofi the .Green and Yellow copies respectively. 

" 

05/10/06 R~vlsion 

'] 
,j !, 

~,11 ,,..,~·,,.-"'il'I'' ••'"i-~"l;,W/lilol~l•!IIIJ•,.' ·•'~!I ; 
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WORK ORDER#: 06 -W [QI.[]~ [JJ 00 
Cooler / of _j__ 

SAMPLE RECEIPT FORM 

CLIENT: DATE: /~ ~ 

TEMPERATURE - SAMPLES RECEIVED BY: 

CALSCIENCE COURIER: 

--- Chilled, cooler with temperature blank provided. 

LABORATORY (Other than Calscience Courier): 
° C Temperature blank. ---

. _ _9.hjlled, cooler without temperature blank. 

~ Chilled and placed in cooler with wet ice. ---
0C IR thermometer . ---

--- Ambient temperature. 

--- Ambient and placed in cooler with wet ice. 

___ Ambient temperature . 

..?,. 7 °C Temperature blank. lnttial:~ 

CUSTODY SEAL INTACT: 

Sample(s): __ _ Cooler:_· __ No (Not Intact) : __ _ 

SAMPLE CONDITION: 

... Chaln-Of-Cusrody documen~~; ,:caved w~ sa~ples :. . . :": .. : ... : ~ ...... _N_o_· _ 

Sampler's name indicated on COG................................................. . ...... __ _ 

Sample container label(s) consistent with custody papers ..................... 3/· ..... . 
Sample container(s) intact and good condition ................................... ~-...... __ _ 

Correct containers and volume for analyses requested....................... ~-..... __ _ 

Proper preservation noted on sample label(s)..... ... ... ... ... ... ... ... ... ... ... .. . •.... __ _ 

VOA vial(s) free of headspace ........................................................ ---/L....-/, ... . 
Tedlar bag(s) free of condensation ................................................... -6,L-· ...... __ _ 

NIA -

COMMENTS: 

OCVOCRWQCB004219 
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L= a/science 

C .nvironmental • .,. aboratories, Inc. 

7 October 31 , 2006 

' ) 

Steven Fry 
Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Subject: Calscience Work Order No.: 06-10-1520 
Client Reference: NGSC Former Y-12 Facility/ 37134 

Dear Client: 

Enclosed is an analytical report for the above-referenced project. The samples 
• 1 included in this report were received 10/26/2006 and analyzed in accordance with 

! , 1 the attached chain-of-custody. 

Page 1 of 13 

7 
. J 

Unless otherwise noted, all analytical testing was accomplished in accordance with .. - ····- .. 
the guidelines established in our Quality Systems Manual, applicable standard 
operating procedures, and other related documentation. The original report of 
subcontracted analysis, if any, is provided herein, and follows the standard Calscience 
data package. The results in this analytical report are limited to the samples tested 
and any reproduction thereof must be made in its entirety. 

' 1 ; 
l ! If you have any questions regarding this report, please do not hesitate to contact 

the undersigned. 

' l 
• I 

1 l 

l I 

iJ 
i j 

Sincerely, 

Calscience Environmental 
Laboratories, Inc. 

Stephen Nowak 
Project Manager 

u .I • I CA-ELAP ID: 1230 • NELAP ID: 03220CA • CSDLAC ID: 10109 • SCAQMD ID: 93LA0830 

u 
~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004220 
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L== a/science 

F=nvironmenta/ · Analytical Report 
II = aboratories, Inc. -

Blasland, Bouck & Lee, Inc. Date Received: 10/26/06 
2600 Michelson Drive, Suite 830 Work Order No: 06-10-1520 
Irvine, CA 92612-6520 Preparation: N/A 

Method: EPA TO-15 
Units: ppb (v/v) 

Project: NGSC FormerY-12 Facility/ 37134 Page 1 of 4 

Lab Sample Date Date Date 
Client Sample Number Number Collected Matrix Prepared Analyzed QC Batch ID 

lnlet-102606-A 06-10-1520-1 10/26/06 Air N/A 10/26/06 061026L01 

Parameter Result RL OF Qual Parameter Result RL OF Q.!!fil 

Acetone ND 3300 1650 t-1 ,2-Dichloroethene ND 830 1650 
Benzene ND 830 1650 t-1,3-Dichloropropene ND 1700 1650 
Benzyl Chloride ND 1700 1650 Ethylbenzene ND 830 1650 
Bromodichloromethane ND 830 1650 4-Ethyltoluene ND 830 1650 
Bromoform ND 830 1650 Hexachloro-1,3-Butadiene ND 1700 1650 
Bromomethane ND 830 1650 2-Hexanone ND 1700 1650 
2-Butanone ND 1700 1650 Methyl-t-Butyl Ether (MTBE) ND 3300 1650 
Carbon Disulfide ND 830 1650 Methylene Chloride 62000 17000 1650 
Carbon Tetrachloride ND 830 1650 4-Methyl-2-Pentanone ND 1700 1650 
Chlorobenzene ND 830 1650 a-Xylene ND 830 1650 
Chloroethane ND 830 1650 p/m-Xylene ND 1700 1650 
Chloroform ND 830 1650 Styrene ND 1700 1650 
Chloromethane ND 830 1650 Tetrachloroethene 140000 33000 66000 
Dibromochloromethane ND 830 1650 Toluene 3000 830 1650 
Dichlorodifluoromethane ND 830 1650 Trichloroethane 550000 33000 66000 
1, 1-Dichloroethane 1600 830 1650 Trichlorofluoromethane ND 1700 1650 

. . 1 ,1-Dichloroethene 540000 33000 66000 1,1,2-Trichloro-1,2,2-Trifluoroethane ND 1700 1650 
1,2-Dibromoethane .. -ND 

830 1650 ·,-, l, 1 ~ Trichloroethane 19000 830 1650-
Dichlorotetrafluoroethane ND 3300 1650 1, 1,2-T richloroethane ND 830 1650 
1,2-Dichlorobenzene ND 830 1650 1,3,5-Trimethylbenzene ND 830 1650 
1,2-Dichloroethane ND 830 1650 1 , 1,2,2-Tetrachloroethane ND 1700 1650 

, l 1,2-Dichloropropane ND 830 1650 1,2,4-T rimethylbenzene ND 1700 1650 
I 1,3-Dichlorobenzene ND 830 1650 1,2,4-T richlorobenzene ND 1700 1650 

d 1,4-Dichlorobenzene ND 830 1650 Vinyl Acetate ND 1700 1650 
c-1,3-Dichloropropene ND 830 1650 Vinyl Chloride ND 830 1650 

, I c-1,2-Dichloroethene ND 830 1650 
Surrogates: REC(%) Control Qual Surrogates: REC(%) Control Q.!!fil 

d Limits Limits 
1,4-Bromofluorobenzene 101 57-129 1,2-Dichloroethane-d4 105 47-137 
Toluene-d8 97 78-156 

u 

'I 
LJ 

tJ 

.I I I RL • Reporting Limit , DF • Dilution Factor , Qual. Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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Page 3 of 13 

L = a/science 
== 

l:__nvironmental Analytical Report 
I -aboratories, Inc. 

Blasland, Bouck & Lee, Inc. Date Received: 10/26/06 
2600 Michelson Drive, Suite 830 Work Order No: 06-10-1520 
Irvine, CA 92612-6520 Preparation: N/A 

Method: EPA TO-15 
Units: ppb (v/v) 

Project: NGSC Former Y-12 Facility/ 37134 Page 2 of 4 

Lab Sample Date Date Date 
Client Sample Number Number Collected Matrix Prepared Analyzed QC Batch ID 

lnlet-102606-B 06-10-1520-2 10/26/06 Air N/A 10/26/06 061026L01 

Parameter Result RL OF lli@! Parameter Result RL DF Qual 

Acetone 3700 3600 1800 t-1,2-Dichloroethene ND 900 1800 
Benzene ND 900 1800 t-1,3-Dichloropropene ND 1800 1800 
Benzyl Chloride ND 1800 1800 Ethyl benzene ND 900 1800 
Bromodichloromethane ND 900 1800 4-Ethyltoluene ND 900 1800 
Bromoform ND 900 1800 Hexachloro-1,3-Butadiene ND 1800 1800 
Bromomettiane ND 900 1800 2-Hexanone ND 1800 1800 -~ 

2-Butanone ND 1800 1800 Methyl-I-Butyl Ether (MTBE) ND 3600 1800 
Carbon Disulfide ND 900 1800 Methylene Chloride 83000 18000 1800 
Carbon Tetrachloride ND 900 1800 4-Methyl-2-Pentanone ND 1800 1800 
Chlorobenzene ND 900 1800 o-Xylene ND 900 1800 
Chloroethane ND 900 1800 p/m-Xylene ND 1800 1800 
Chloroform ND 900 1800 Styrene 2100 1800 1800 
Chloromethane ND 900 1800 Tetrachloroethene 210000 36000 72000 
Dibromochloromethane ND 900 1800 Toluene 4300 900 1800 
Dichlorodifluoromethane ND 900 1800 Trichloroethane 680000 36000 72000 
1, 1-Dichloroelhane 1800 900 1800 Trichlorofluoromethane ND 1800 1800 

_ 1,1-Dichlo_roethene .. 600000 36000 72000 1, 1,2-Trichloro-1,2,2-Trifluoroethane ND 1800 1800 
1,2-Dibromoethane ND 900 1a·oo f, 1, 1-Trichloroethane ·· 23000 900 1aoo·-
Dichlorotetrafluoroethane ND 3600 1800 1, 1,2-Trichloroethane ND 900 1800 
1,2-Dichlorobenzene ND 900 1800 1,3,5-Trimethylbenzene ND 900 1800 
1,2-Dichloroethane ND 900 1800 1, 1,2 ,2-T etrachloroethane ND 1800 1800 
1,2-Dichloropropane ND 900 1800 1,2 ,4-Trimethylbenzene ND 1800 1800 
1,3-Dichlorobenzene ND 900 1800 1,2 ,4-Trichlorobenzene ND 1800 1800 
1 ,4-Dichlorobenzene ND 900 1800 Vinyl Acetate ND 1800 1800 
c-1,3-Dichloropropene ND 900 1800 Vinyl Chloride ND 900 1800 
c-1,2-Dichloroethene ND 900 1800 
SurrQgates: REC(%) Control Qual SurrQgates: REC(%) Control Qual 

Limits Limits 
1,4-Bromofluorobenzene 105 57-129 1,2-Dichloroethane-d4 108 47-137 
Toluene-dB 96 78-156 

.I a I RL • Reporting Limit , DF - Dilution Factor , Qual • Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004222 
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fi _nvironmental • I!. aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC FormerY-12 Facility/ 37134 

Client Sample Number 

lnlet-102606-C 

Parameter Result RL 

Acetone ND 3600 
Benzene ND 900 
Benzyl Chloride ND 1800 
Bromodichloromethane 3100 900 
Bromoform ND 900 
Bromomethane ND 900 
2-Butanone ND 1800 
Carbon Disulfide ND 900 
Carbon Tetrachloride ND 900 
Chlorobenzene ND 900 
Chloroethane ND 900 
Chloroform ND 900 
Chloromethane ND 900 
Dibromochloromethane ND 900 
Dichlorodifluoromethane ND 900 
1, 1-Dichloroethane 1200 900 

Lab Sample 
Number 

06-10-1520-3 

DF Qual 

1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 

Date 
Collected Matrix 

10/26/06 Air 

Parameter 

t-1 ,2-Dichloroethene 
t-1,3-Dichloropropene 
Ethylbenzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-I-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
o-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 

Date 

Page 4 of 13 

10/26/06 
06-10-1520 

N/A 
EPA T0-15 

ppb (v/v) 

Page 3 of 4 

Date 
Prepared Analyzed QC Batch ID 

N/A 10/27/06 061026L01 

Result RL DF Qual 

ND 900 1800 
ND 1800 1800 
ND 900 1800 
ND 900 1800 
ND 1800 1800 
ND 1800 1800 
ND 3600 1800 
50000 18000 1800 

ND 1800 1800 
ND 900 1800 

2100 1800 1800 
3100 1800 1800 

180000 36000 72000 
5600 900 1800 

600000 36000 72000 
ND 1800 1800 

_ 1, 1-Dicbloroethene 580000 36000 72000 1,1,2-Trichloro-1,2,2-Trifluoroethane ND 1800 1800 
1,2-Dibromoethane Nb 900 1800 1 ;1, 1-Trichlofoethane -15000 900 1800 -
Dichlorotetrafluoroethane ND 3600 1800 1, 1,2-Trichloroethane ND 900 1800 
1,2-Dichlorobenzene ND 900 1800 1,3,5-Trimethylbenzene ND 900 1800 
1,2-Dichloroethane ND 900 1800 1 , 1,2 ,2-T etrachloroethane ND 1800 1800 
1,2-Dichloropropane ND 900 1800 1,2,4-Trimethylbenzene ND 1800 1800 
1,3-Dichlorobenzene ND 900 1800 1,2,4-Trichlorobenzene ND 1800 1800 
1,4-Dichlorobenzene ND 900 1800 Vinyl Acetate ND 1800 1800 
c-1,3-Dichloropropene ND 900 1800 Vinyl Chloride ND 900 1800 
c-1,2-Dichloroethene ND 900 1800 
Surrogates: REC(%) Control Qual Surrogates: REC(%) Control Qual 

Limits Limits 
1,4-Bromofluorobenzene 110 57-129 1,2-Dichloroethane-d4 76 47-137 
Toluene-d8 97 78-156 

.I I I RL - Reporting Limit , OF - Dilution Factor , Qual _ Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004223 
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C: a/science 

Jls _nvironmental • II.. aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Project: NGSC FormerY-12 Facility/ 37134 

Client Sample Number 

Method Blank 

Parameter Result RL 

Acetone ND 2.0 
Benzene ND 0.50 
Benzyl Chloride ND 1.0 
Bromodichloromethane ND 0.50 
Bromoform ND 0.50 
Bromomethane ND 0.50 
2-Butanone ND 1.0 
Carbon Disulfide ND 0.50 
Carbon Tetrachloride ND 0.50 
Chlorobenzene ND 0.50 
Chloroethane ND 0.50 
Chloroform ND 0.50 
Chloromethane ND 0.50 
Dibromochloromethane ND 0.50 
Dichlorodifluoromethane ND 0.50 
1, 1-Dichloroethane ND 0.50 

Lab Sample Date 
Matrix Number Collected 

095-01-021-4,291 NIA Air 

OF 

1 

Qual Parameter 

t-1,2-Dichloroethene 
t-1,3-Dichloropropene 
Ethyl benzene 
4-Ethyltoluene 
Hexachloro-1,3-Butadiene 
2-Hexanone 
Methyl-I-Butyl Ether (MTBE) 
Methylene Chloride 
4-Methyl-2-Pentanone 
o-Xylene 
p/m-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 

Date 

Page 5 of 13 

10/26/06 
06-10-1520 

NIA 
EPA T0-15 

ppb (v/v) 

Page 4 of 4 

Date 
Prepared Analyzed QC Batch ID 

N/A 10/26/06 061026L01 

Result RL OF Qual 

ND 0.50 
ND 1.0 
ND 0.50 
ND 0.50 
ND 1.0 
ND 1.0 
ND 2.0 
ND 10 
ND 1.0 
ND 0.50 
ND 1.0 
ND 1.0 
ND 0.50 
ND 0.50 
ND 0.50 
ND 1.0 

1, 1-Dichloroethene ND 0.50 
1 
1 
T 

1, 1,2-Trichloro-1,2,2-Trifluoroethane ND 1.0 
1 :2~Dibromoethane No 0.50 · 1,1 J-Tricnloroelhane ND 0:50 
Dichlorotetrafluoroethane ND 2.0 1,1,2-Trichloroethane ND 0.50 
1,2-Dichlorobenzene ND 0.50 1,3,5-Trimethylbenzene ND 0.50 
1,2-Dichloroethane ND 0.50 1,1,2,2-Tetrachloroethane ND 1.0 
1,2-Dichloropropane ND 0.50 1,2,4-Trimethylbenzene ND 1.0 
1,3-Dichlorobenzene ND 0.50 1,2,4-Trichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 0.50 Vinyl Acetate ND 1.0 
c-1 ,3-Dichloropropene ND 0.50 Vinyl Chloride ND 0.50 
c-1,2-Dichloroethene ND 0.50 
Surrogates: REC(%) Control Qlifil Surrogates: REC{%) Control Qlifil 

Limits Limits 
1,4-Bromofluorobenzene 102 57-129 1 ,2-Dichloroethane-d4 102 47-137 
Toluene-dB 94 78-156 

.I I I RL • Reporting Limit , DF - DIiution Factor , Qual. Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB0042 
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#s_nvironmenta/ Analytical Report l 
== Cc J"lf~i Ill 

!!!Ill aboratories, Inc. 
ZJ 

Blasland, Bouck & Lee, Inc. Date Received: 10/26/06 
2600 Michelson Drive, Suite 830 Work Order No: 06-10-1520 
Irvine, CA 92612-6520 Preparation: EPA 50308 

Method: EPA 82608 
Units: ug/L 

Project: NGSC FormerY-12 Facility/ 37134 Page 1 of 2 

Lab Sample Date Date Date 
Client Sample Number Number Collected Matrix Prepared Analyzed QC Batch ID 

COMP-102606 06-10-1520-4 10/26/06 Aqueous 10/28/06 10/28/06 061028L01 

P,!rameter Result RL DF Q1!fil Parameter Result RL DF Qual 

Acetone ND 50 1,3-Dichloropropane ND 1.0 
Benzene ND 0.50 2,2-Dichloropropane ND 1.0 
Bromobenzene ND 1.0 1, 1-Dichloropropene ND 1.0 
Bromochloromethane ND 1.0 c-1,3-Dichloropropene ND 0.50 
Bromodichloromethane ND 1.0 t-1,3-Dichloropropene ND 0.50 
Bromoform ND 1.0 Ethylbenzene ND 1.0 
Bromomethane ND 10 2-Hexanone ND 10 
2-Butanone ND 10 lsopropylbenzene ND 1.0 
n-Butylbenzene ND 1.0 p-lsopropyltoluene ND 1.0 1 
sec-Butyl benzene ND 1.0 Methylene Chloride ND 10 1 
tert-Butylbenzene ND 1.0 4-Methyl-2-Pentanone ND 10 
Carbon Disulfide ND 10 Naphthalene ND 10 
Carbon Tetrachloride ND 0.50 n-Propylbenzene ND 1.0 1 
Chlorobenzene ND 1.0 Styrene ND 1.0 1 
Chloroethane ND 1.0 1,1, 1,2-Tetrachloroethane ND 1.0 1 
Chloroform ND 1.0 1 1, 1,2,2-Tetrachloroethane ND 1.0 
Chloromethane ND 10 1 Tetrachloroethene 18 1 
2-Chlorotoluene ND -1.0 --

1 Toluene - ND- - - - 1.0 - 1 
4-Chlorotoluene ND 1.0 1 1,2,3-Trichlorobenzene ND 1.0 1 
Dibromochloromethane ND 1.0 1 1,2,4-Trichlorobenzene ND 1.0 
1,2-Dibromo-3-Chloropropane ND 5.0 1 1,1,1-Trichloroethane 3.5 1.0 
1,2-Dibromoethane ND 1.0 1 1,1,2-Trichloro-1,2,2-Trifluoroethane ND 10 
Dibromomethane ND 1.0 1 1, 1,2-Trichloroethane 2.5 1.0 
1,2-Dichlorobenzene ND 1.0 1 Trichloroethene 140 1 1 
1,3-Dichlorobenzene ND 1.0 1 Trichlorofluoromethane ND 10 1 
1,4-Dichlorobenzene ND 1.0 1 1,2,3-Trichloropropane ND 5.0 1 
Dichlorodifluoromethane ND 1.0 1 1,2,4-Trimethylbenzene ND 1.0 1 
1, 1-Dichloroethane ND 1.0 1,3,5-Trimethylbenzene ND 1.0 1 
1,2-Dichloroethane 0.81 0.50 Vinyl Acetate ND 10 1 
1, 1-Dichloroethene 32 1 Vinyl Chloride ND 0.50 1 
c-1,2-Dichloroethene ND 1.0 1 p/m-Xylene ND 1.0 
t-1,2-Dichloroethene ND 1.0 1 o-Xylene ND 1.0 
1,2-Dichloropropane ND 1.0 Methyl-t-Butyl Ether (MTBE) ND 1.0 
S!,!rrggate§: REC(%) Control Q1!fil Surrngates: REC(%) Control Q1!fil 

!.!mi1s. !.!mi1s. 
Dibromofluoromethane 105 74-140 1,2-Dichloroethane-d4 111 74-146 
Toluene-dB 99 88-112 1,4-Bromofluorobenzene 97 74-110 

I J ~L - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers 

L1 
7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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I aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC Former Y-12 Facility/ 37134 

Client Sample Number 

Analytical Report 

Date Received: 
Work Order No: 
Preparation: 
Method: 
Units: 

Lab Sample Date 
Number Collected Matrix 

Date 
Prepared 

Page 7 of 13 

,, t\ /\ C {; 
(,'.,_,.;:; 

Date 

,•,'~;~t~~~-
1~-t.'-}~ ;-? \~ 

10/26/06 
06-10-1520 
EPA 5030B 
EPA 8260B 

ug/L 

Page 2 of 2 

Analvzed QC Batch ID 

Method Blank 099-10-006-19,455 N/A Aqueous 10/28/06 10/28/06 061028L01 

Parameter 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 

. 2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
c-1,2-Dichloroethene 
t-1,2-Dichloroethene 
1,2-Dichloropropane 
Surrogates: 

Dibromofluoromethane 
Toluene-dB 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

.ND 
ND 
ND 
ND 
ND 
ND 

. ·No 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REC(%) 

103 
99 

RL 

50 
0.50 
1.0 
1.0 
1.0 
1.0 

10 
10 

1.0 
1.0 
1.0 

10 
0.50 
1.0 
1.0 
1.0 

10 
rn 
1.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.50 
1.0 
1.0 
1.0 
1.0 

Control 
!.imitl 
74-140 
88-112 

DF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter 

1 ,3-Dichloropropane 
2,2-Dichloropropane 
1 , 1-Dichloropropene 
c-1,3-Dichloropropene 
t-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
lsopropylbenzene 
p-lsopropyltoluene 
Methylene Chloride 
4-Methyl-2-Pentanone 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 

· Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1, 1,2-Trichloro-1,2,2-Trifluoroethane 
1,1,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
p/m-Xylene 
o-Xylene 
Methyl-I-Butyl Ether (MTBE) 
Surrogates: 

1,2-Dichloroethane-d4 
1,4-Bromofluorobenzene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

·ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

REC(%) 

105 
97 

RL 

1.0 
1.0 
1.0 
0.50 
0.50 
1.0 

10 
1.0 
1.0 

10 
10 
10 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0· 
1.0 
1.0 
1.0 

10 
1.0 
1.0 

10 
5.0 
1.0 
1.0 

10 
0.50 
1.0 
1.0 
1.0 

Control 
Limits 

74-146 
74-110 

DF _Qyfil 

1 

1 
1 

_Qyfil 

Ll .I I I RL - Reporting Limit , OF - DIiution Factor , Qual - Qualifiers 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 
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,:._nvironmental Quality Control - Spike/Spike Duplicate 

L aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project NGSC FormerY-12 Facility/ 37134 

Quality Control Sample ID Matrix 

06-10-1557-3 Aqueous 

Parameter MS%REC 

Benzene 103 

Carbon Tetrachloride 104 

Chlorobenzene 110 

1,2-Dichlorobenzene 110 

1 , 1-Dichloroethene 107 

Toluene 108 

Trichloroethene 107 

Vinyl Chloride 90 

Methyl-t-Butyl Ether (MTBE) 103 

T ert-Butyl Alcohol (TBA) 111 

Diisopropyl Ether (DIPE) 108 

Ethyl-t-Butyl Ether (ETBE) 106 

Tert-Amyl-Methyl Ether (TAME) 107 

Ethanol 109 

RPD - Relative Percent Difference , CL• Control Limit 

Date Received: 
Work Order No: 
Preparation: 

Method: 

Date 
Instrument Prepared 

GC/MSR 10/28/06 

MSD%REC %REC CL RPD 

104 88-118 1 

107 67-145 2 

112 88-118 2 

112 86-116 2 

108 70-130 

109 87-123 

107 79-127 

93 69-129 3 

104 71-131 1 

98 36-168 13 

110 81-123 2 

108 72-126 ~ -

107 72-126 

100 53-149 8 

Date 
Analyzed 

10/28/06 

RPDCL 

0-7 

0-11 

0-7 

0-8 

0-25 

0-8 

0-10 

0-13 

0-13 

0-45 

0-9 

0-12-

0-12 

0-31 

Page 8 of 13 

,,-:\, 
A· ··'-

-,~"-'t!"--;~•· ,-\ 

10/26/06 
06-10-1520 
EPA 5030B 

EPA 8260B 

MS/MSD Batch 
Number 

061028S01 

Qualifiers 

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004227 
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. e_nvironmental Quality Control - LCS/LCS Duplicate 

• ila aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC FormerY-12 Facility/ 37134 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Quality Control Sample ID Matrix Instrument Prepared Analyzed 

1 00s-01-021-4,291 Air GC/MS DD NIA 10/26/06 

Parameter LCS %REC LCSD %REC %REC CL RPO 

Benzene 109 111 60-156 2 

Carbon Tetrachloride 108 111 64-154 3 

1,2-Dibromoethane 98 99 54-144 . 

1,2-Dichlorobenzene 100 101 34-160 

1,2-Dichloroethane 85 104 69-153 20 

1,2-Dichloropropane 100 101 67-157 0 

1,4-Dichlorobenzene 96 95 36-156 1 

c-1,3-Dichloropropene 107 109 61-157 2 

Ethylbenzene 112 113 52-154 

a-Xylene 109 111 52-148 2 

p/m-Xylene 101 102 42-156 1 

. TetrachlorOElthene 106 105 56-152 0 

Toluene 104 106 56-146 . 

Trichloroethene 118 119 63-159 0 

1, 1,2-Trichloroethane 99 98 65-149 0 

Vinyl Chloride 83 113 45-177 30 

Page 9 of 13 

N/A 
06-10-1520 

N/A 
EPA T0-15 

LCS/LCSD Batch 
Number 

061026L01 

RPDCL Qualifiers 

0-40 

0-32 

0-36 

0-47 

0-30 

0-35 

0-47 

0-35 

0-38 

0-38 

0-41 

0-40 

0-43 

0-34 

0-37 

0-36 

! ) .I a l RPD - Relative Percent Difference , CL - Control Limit 

L ~ 7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

J 

OCVOCRWQCB004228 
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C_nvironmental Quality Control - LCS/LCS Duplicate 
II 
= aboratories, Inc. 

Blasland, Bouck & Lee, Inc. 
2600 Michelson Drive, Suite 830 
Irvine, CA 92612-6520 

Project: NGSC FormerY-12 Facility/ 37134 

Date Received: 
Work Order No: 
Preparation: 
Method: 

Date Date 
Quality Control Sample ID Matrix Instrument Pre ared Analyzed 

099-10-006-19,455 Aqueous GC/MSR 10/28/06 10/28/06 

Parameter LCS %REC LCSD %REC %REC CL RPO 

Benzene 101 103 84-120 2 

Carbon Tetrachloride 105 107 63-147 

Chlorobenzene 108 110 89~119 2 

1,2-Dichlorobenzene 111 111 89-119 0 

1 , 1-Dichloroethene 106 107 77-125 

Toluene 106 108 83-125 2 

Trichloroethene 105 107 89-119 2 

Vinyl Chloride 94 92 63-135 2 

Methyl-I-Butyl Ether (MTBE) 102 104 82-118 2 

Teri-Butyl Alcohol (TBA) 85 93 46-154 9 

Diisopropyl Ether (DIPE) 108 108 81-123 0 

Ethyl-I-Butyl Ether (ETBE) 105 108 74-122 2 

Teri-Amyl-Methyl Ether (TAME) 103 106 76-124 3 

Ethanol 97 113 60-138 15 

.I a I RPO - Relative Percent Difference , CL - Control Limit 

Page 10 of 13 

N/A 
06-10-1520 
EPA 5030B 
EPA 8260B 

LCS/LCSD Batch 
Number 

061028L01 

RPDCL Qualifiers 

0-8 

0-10 

0-7 

0-9 

0-16 

0-9 

0-8 

0-13 

0-13 

0-32 

0-11 

0-12 

0~10 

0-32 

~ 7440 Lincoln Way, Garden Grove, CA 92841-1427. TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRWQCB004229 
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L- a/science 

F _nvironmental Glossary of Terms and Qualifiers L aboratories, Inc. 

Work Order Number: 06-10-1520 

Qualifier 

* 

1 

2 

3 

Definition 

See applicable analysis comment. 

Surrogate compound recovery was out of control due to a required sample dilution, 
therefore, the sample data was reported without further clarification. 

Surrogate compound recovery was out of control due to matrix interference. The 
associated method blank surrogate spike compound was in control and, therefore, the 
sample data was reported without further clarification. 

Recovery of the Matrix Spike or Matrix Spike Duplicate compound was out of control due 
to matrix interference. The associated LCS and/or LCSD was in control and, therefore, 
the sample data was reported without further clarification. 

4 The MS/MSD RPO was out of control due to matrix interference. The LCS/LCSD RPO 
was in control and, therefore, the sample data was reported without further clarification. 

5 The PDS/PDSO associated with this batch of samples was out of control due to a matrix 
interference effect. The associated batch LCS/LCSO was in control and, hence, the 
associated sample data was reported with no further corrective action required. 

A 

B 

c· 
E 

H 

J 

N 

ND 

Q 

u 
X 

z 

~ 

Result is the average of all dilutions, as defined by the method. 

Analyte was present in the associated method blank. 

Analyte presence was not confirmed on primary column: ·· ·· 

Concentration exceeds the calibration range. 

Sample received and/or analyzed past the recommended holding time. 

Analyte was detected at a concentration below the reporting limit and above the 
laboratory method detection limit. Reported value is estimated. 

Nontarget Analyte. 

Parameter not detected at the indicated reporting limit. 

Spike recovery and RPO control limits do not apply resulting from the parameter 
concentration in the sample exceeding the spike concentration by a factor of four or 
greater. 

Undetected at the laboratory method detection limit. 

% Recovery and/or RPO out-of-range. 

Analyte presence was not confirmed by second column or GC/MS analysis. 

7440 Lincoln Way, Garden Grove, CA 92841-1427 • TEL:(714) 895-5494 • FAX: (714) 894-7501 

OCVOCRW 
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1..c'J(LS~IE~CE "ENVIRONMENTAL 
LABORATORIES, INC. 

7440 LINCOLN WAY 
GARDEN GROVE, CA 92841-1427 

TEL: {714) 895-5494 • FAX: (714) 894-7501 

LABORATORY CLIENT: 

~ .2,\-.\~_x 0 ~\.. 
ADDRESS: -

.2"1o~~ 't-'\', ~- \ -- - ~-
CllY_ 

.i.--cv',"Y\L.. 
TEL: 

l&.v, 

~--
STATE 

(_~ 

~ ... 
"'g~ 

- ,,., ,.,,,, ~··~--,,, -- _,,,_..._,.i ---1• 

CHAIN OF CUSTODY RECORD 

Page __ J__ ___ of 

(~Ri_) 
CLIENT PROJECT NAME/ NUMBER: ~':J l?Ji P.0.NO.: 

- N<~< ~~-----k-- "<- ,~ ~'-\~--L 
PROJECT CONTACT: :J tw·1t:ai-·.-11tl•{ 

92L1~: 
ZIP S::s\,,,.. ... , ... .:- v"" 

COELT LOG CODE 
,, .. 

·-

( ct Lt~) ~ ":l 4---'l t)5.Z: 
,E-MAIL: 

y..."7. ',._ ~ \,)o\_ ~ .... r~-

SAMPLER(S):,~U~ 

H,.,_"'-_,. □ □ □ □ 
!it~:R RECEIPT 

. ::/9c'· 
"'-I -TURNAROUND TIME: 

0SAMEDAY O24HR O48HR D72HR OsoAvs J8..10DAYS 
REQUESTED ANALYSES 

SPECIAL REQUIREMENTS (ADDITIONAL COSTS MAY APPLY) 

□ RWQCB REPORTING FORMS □ coELTEDF □ 
SPECIAL INSTRUCTIONS: 

0 iD 
<O g 0. 
C) N w 
~ e cc 

a.. e u en w w w co cc 0 < a:i !;;: 0 0 
,_ 

;;;; "' ' 0 I- ~ u 
(',I co 

::E :z e e 0 

§: §: w e :z e ·LAB SAMPLING - <.!) w "' FIELD POINT NAME NO.OF X "' u I- "' .ti~ SAMPLE ID :c :c w ~ 
(.) ~ g en a:i 

(FOR COELT EDF} MATRIX 
CONT. a.. 0.. I- g C) w u ONLY DATE TIME ..... ..... [JJ LO en a.. 0.. 

l- , __ \_...\,_\~2:.i...-\o A ~o.24.o!ci o ~~c G l ✓ 

1. -· "7 ,.., d_-\~2::fa~~ .... lt.. '\ ..... ~ (; \ ✓ 

\ 3:- \-l.- ,~ 11.,....L - (_, 1-:Z. ,.s E:, \ V' 
& ~ aM"- \-::::)4' _, ""'Ii r7 \ bfA~ V ...3 ✓ 

------ ----t---.. 

--=====-- ,-._ 

{'--.A ~ '\ 

-----.. ~ r----__ 

-.~:~'..)~:t.-. 1:--:--- r---.... 
-#~¥!'.:,:" . ,, I',. 

~ 
Relinquished by: (Signatu, .. 1 

----
1--A"eceiyed by: (Sign~re) 

~ UL\_ __ / ~ - ) ,,,,~,. -
Reli~- ..,,. ,~, 

' ·'2b ~re) jA/l,{ 
'i 

,i 
. I _,.-:-,,,,,..,,, 171JI .. 

Relinquish~-,· ·g ure) t' Receiyed _ for 1.abor~i:,ry by: (Signature) 

7 i 
i 

" DISTRIBUTION: When with final report, Green to file, Yellow to Client. . 
Please note that pages 1 and 2 of 2 of our T/Cs are printed on the reverse side] of the Green and Yellow copies respectively •. 

1 
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I 
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<O ;:;;-
~ 6 6 C) C) 

C. e .... 
N 0 en e ~ ...J 

~ ls < .... g w 
~ ~ ::E g c-, <") 

~ e G" 
~ c'3 :i: c5 

c3 :z g 0.. a.. I-

Date: 

,~ . .:t:J..,~, 

;;i~lh 
'Daj.e: --1 

/~11 Tz: 
/i ">CJ 

Time: 

02/20/06 ,Revision 

f 

..II, 

Cw 

I 
.,,, ...• ,.,~ ..... .,,,~,; ... ,,.,,, ... .,J ... ,.,.,,, . ,. , , JV...-pll"i'I<!>"~~" <'l""·~•.,.,w+-'~'•'•~,• '"~'l'l'•'i ,,,,, ,,,,, ,,,,,,, "-' ,, ,-,..,.,.,,, ~ ,· , , .,,i,,11, . ..-.s, ,1~.'1)>;1>,,(,~>"llll,~•••'-•-'l•-'li!"ol!,i~,,M~"!l:0!1<,'"'""'""'ilj/"l-'!r"lo: ''i'K.!oilli~l!l,"1111,-rfi<lll"-"'~~>f,...O~ol,-Ol<i¼~i.;;,01'1111tritf'~''""i"•~l"NO »l«1~'1-l•>i>(1 ,It,< r~"1.,,{l\saJ<•IAa,.II~ 
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,Ji'I/ViDninm·ai'dill WORK ORDER#: 06 - DJ ~- uJ {j [j [ij-
~Inc. Cooler L of _j__ 

SAMPLE RECEIPT FORM 

CLIENT: i.28L 
TEMPERATURE - SAMPLES RECEIVED BY: 

CALSCIENCE COURIER: 
___ Chilled, cooler with temperature blank provided. 

____,-efimed, cooler without temperature blank. 

_L Chilled and placed in cooler with wet ice. 

___ ,.Ambient and placed in cooler with wet ice. 

LABORATORY (Other than Calscience Courier): 
° C Temperature blank. ---
0 CIR thermometer. ---

--- Ambient temperature. 

V Ambient temperature. 

];_ 7 °C Temperature blank. 

" 
CUSTODY SEAL INTACT: 

/_ Sample(s): Cooler: No (Not Intact) : Not Present: 

Initial: 4~ 
'--"' 

SAMPLE CONDITION: 
. .... .. .. - - .... . ... ~- . No 

- - --- . N/A -·. 

Chain-Of-Custody document(s) received with samples......................... . ...... . ...... 
Sampler's name indicated on COC.......... .. . . . . . . . . . . . . . . . .. . .. . .. . . . . . . ... . . . . . . .....• . ...... 
Sample container label(s) consistent with custody papers ..................... 7-· ..... . ...... 
Sample container(s) intact and good condition................................... ✓ .....•• . ...... 
Correct containers and volume for analyses requested ....................... f;/ ....... . ...... 
Proper preservation noted on sample label(s) ..................................... v~;.::::: ....... 
VOA vial(s) free of headspace ........................................................ . ...... 
Tedlar bag(s) free of condensation ................................................... y ....... 

,~;~;,~ 
COMMENTS: 
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